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1.0  Introductioo 


Ehiring  die  summers  of  1987  aod  1988,  medical  waste  sightings  on  beaches  from 
Noilli  Carolina  to  Massachusetts  as  well  as  on  die  beaches  of  die  Great  Lakes,  closed 
beaches  and  immediate^  brought  to  public  attentkm  the  need  for  proper  management  of 
medical  related  wastes.  Since  that  time,  the  public  demand  for  this  manag«nent  has  bem 
fiirdier  fueled  by  the  increasing  awareness  of  the  AIDS  epidemic.  Meanwdiile,  die  quantity 
of  medical  waste  generated  has  increased  with  die  increased  desire  on  the  part  of  the 
healthcare  industry  to  use  disposable  it^s  in  order  to  reduce  the  possibility  of  infixtion 
during  treatment.  The  Occiqiational  Safety  and  Health  Administration's  new  regulation  on 
bloodbome  pathogens  is  also  serving  to  increase  the  quantity  of  items  considered  to  be 
infectious  waste. 

The  Navy  generates  infectious  medical  waste  in  treatment  facilities  ranging  from  large 
hospitals  in  excess  of  1,000  beds,  to  small  ouqiatient  clinics.  In  addition,  significant  amounts 
of  medical  waste  are  generated  by  shqis.  Current  management  of  this  waste  includes  on-site 
incineration,  on-she  treatment  followed  by  bodi  on-site  and  off-site  disposal,  and  contracted 
ranoval.  Because  of  die  Navy's  presence  diroughout  the  world,  there  is  a  myriad  of  local, 
county,  state  and  national  regulations  diat  must  be  conqilied  with  in  any  method  disposal. 
In  addition  to  regulatory  conqiliance,  managemoit  decisions  are  influenced  fay  analysis  of 
odier  risks  involving  public  perception.  That  is  to  say,  widi  certain  treatment  alternatives, 
diere  is  a  risk  diat  itons  which  are  rendered  non-infectious  or  are  non-infectioiu  from  the 
start  may  turn  iq>  in  die  hands  of  the  public.  If  diese  itons  are  identifiable  as  related  to 
medical  treatment,  there  can  be  a  false  public  perception  that  infectious  waste  is  being 
disposed  of  inqiioperty. 

1.1  Objectives 

The  objectives  of  this  report  are  as  follows: 

1.  Summarize  the  type,  quantity  and  sources  of  medical  waste  generated  by  die 
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Navy. 

2.  Review  infectious  medical  waste  treatment  and  diqjosal  alteniatives  currentfy 
used  or  available  to  die  Navy. 

3.  Evaluate  current  naval  instructions  and  policies  on  medfeal  waste,  for 
conqiliance  with  ^plicable  regulations. 

4.  Identify  weaknesses  in  die  Navy's  overall  management  of  infectious  medical 
waste  and  recommend  corrective  actkm  that  can  be  taken  to  achieve  more 
effective  management  poli(y. 

1.2  Scope 

This  stiufy  will  use  resources  available  from  die  University  of  Texas,  The  Bureau  of 
Medicine  and  Surgery,  The  Navy  Environmental  Healdi  Center,  and  the  Joint  Commission  on 
the  Accreditation  of  Healdicare  Organizations.  The  study  will  also  incorporate  previous 
work  accotr^ilished  and  eiqierience  gained  u^iile  serving  as  Head,  Facilities  Management 
Department  at  Naval  Hospital,  Marine  Corps  Base  Can^  Pendleton.  State  and  local 
regulations  vary  widely,  tfaer^re,  a  conqirehensrve  analysis  of  such  regulatkms  is  beyond 
the  scope  of  diis  rqwrt.  However,  state  and  local  regulations  which  are  progressive  or 
unique  will  be  addressed. 

1.3  Rationale 

die  large  volumes  of  medical  waste  generated  by  the  Navy  in  various  treatmoit 
settings  distributed  throughout  the  world,  and  with  increasing  complexity^  of  infectious 
medical  waste  regulations,  it  is  essential  for  the  Navy  to  develop  and  maintain  an  effective 
medical  waste  managrment  strategy.  This  strategy  must  effectively  reduce  risk,  conUoI  cost, 
provide  for  continuous  improvement  and  portray  to  die  public  a  commitment  to  protect 
human  healdi  and  the  environment 
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2.0  Description  and  Sources  of  Infectious  Waste  Generatim 


The  Navy  generates  infectious  waste  from  a  wide  variety  of  sources.  Medical 
Treatment  Facilities  (MTFs)  and  Dental  Treatment  Facilities  (DTFs)  are  shore  based  facilities 
which  vaiy  in  size  from  large  hospitals  in  excess  of  700  beds  to  smaU  ou^atient  clinics. 
MTFs  and  DTFs  generate  the  largest  portion  of  infectious  waste  within  the  Navy.  Other 
generators  of  infectious  waste  include  ships,  relocatable  medical  units  such  as  Fleet 
Hospitals,  and  smaller  field  units  such  as  the  medical  staff  assigned  to  Marine  units. 

Although  currently  unaccounted  for,  medical  waste  is  also  generated  through  the  home 
healthcare  of  retired  and  dependent  personnel. 

Prior  to  1991,  little  or  no  tracking  of  the  quantity  of  infectious  waste  generated  was 
done  by  the  Navy.  However,  in  fiscal  year  (FY)  1>92,  a  survey  was  done  of  the  MTFs  and 
DTFs  to  retroactively  determine  the  quantity  of  infectious  waste  that  had  been  generated  from 
FY  1988  through  FY  1991.  This  sun'ey  was  done  in  terms  of  dollars  that  had  been  spent  on 
infectious  waste  disposal  rather  than  in  terms  of  volume  or  weight.  The  surv^  does  not 
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Figure  1  Navy’s  Cost  of  Infectious  Waste  Disposal 
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inchide  infectious  u^te  generated  aboard  ships  except  in  the  case  where  a  ship  deposits  its 
infectious  waste  with  die  MTF  i^diile  in  port  Speciiic  accounting  of  infectious  waste 
generated  by  ships  could  not  be  found.  The  cost  figures  for  the  four  year  period  are 
presmted  in  Figure  1.  The  correlation  between  this  cost  data  and  the  actual  quantity  of 
infectious  waste  which  it  represents  would  be  extreme^  difficult  to  determine.  In  feet,  the 
accuracy  of  diis  cost  data  could  be  questioned  as  it  was  compiled  from  die  con^troUer's 
records  from  each  fecUity  based  on  itons  that  were  actualty  charged  to  an  infectious  waste 
account.  For  example,  if  a  particular  fecility  was  using  an  on-site  incinerator  for  infectious 
waste  disposal,  there  is  a  good  chance  that  dieie  was  not  a  separate  meter  on  the  fuel  to  die 
incinerator.  In  that  case,  the  major  cost  of  disposal  would  not  be  accounted  as  an  infectious 
waste  disposal  cost  but  as  a  utility  cost  As  another  example,  consider  a  facility  which  uses  a 
steam  sterilizer  followed  by  disposal  to  the  base  landfill.  Most  likely,  the  steam  would  be 
tied  into  a  non-metered  steam  lime  from  the  hospital  and  die  cost  of  steam  generation  would 
not  be  accounted.  In  some  of  diese  configurations,  the  sterilized  waste  is  then  disposed  of  in 
the  same  compactor  as  the  non-infectious  waste  prior  to  being  hauled  to  the  landfill.  In  this 
case,  it  would  be  difficult  to  separate  the  hauling  charges  of  the  infectious  waste  from  that  of 
the  non-infectious  waste.  It  is  possible  diat  die  cost  figures  shown  above  more  closely 
represent  the  infectious  waste  that  was  disposed  of  through  an  infectious  waste  contract 
Finally,  even  if  die  monetary  accounting  was  done  accurately,  die  treatment  and  disposal 
methods  used  and  the  cost  of  each  method  vary  so  widely  among  facilities  spread  diroughout 
the  world,  that  calculation  of  a  total  quantity  based  on  average  cost  of  disposal  would  be 
highly  inaccurate. 

As  mentioned  above,  it  does  not  appear  that  any  detailed  quantification  of  infectious 
waste  gmerated  by  ships  has  been  done.  Much  of  the  infectious  waste  on  ships  is  sterilized 
and  thm  stored  until  the  sh^  returns  to  port.  Infectious  wastes  v^ch  are  paper  or  cardboard 
can  be  incinerated  while  at  sea  using  a  shipboard  incinerator.  Liquid  wastes  such  as  blood  or 
other  bodity  fluids  are  eidier  dischargf*xl  to  the  sanitary  system  of  the  ship  or  must  be 
autoclaved  and  stored.  Infectious  waste  which  is  stored  for  disposal  in  port  is  either  disposed 
of  at  die  nearest  Medical  Treatment  Facility  or  in  many  cases  the  port  or  Naval  Station  has 
its  cwn  contract  for  infectious  waste  disposal.  The  regulations  for  shipboard  treatment  and 
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disposal  are  discussed  in  Chapter  4. 

The  characteristics  of  infectious  waste  generated  by  the  Navy  do  not  differ  greatly 
from  die  infectious  waste  goaerated  by  the  civilian  sector  of  the  healthcare  industry. 

However,  one  difference  is  the  potential  for  a  large  variation  b  quantity  durbg  wartime. 

This  variation  during  war  is  not  necessarily  an  mcrease  at  any  particular  facility.  During 
Operation  Desert  Storm/Desert  Shield,  a  decrease  b  infectious  waste  occurred  at  Camp 
Pendleton  as  troops  and  medical  staff  were  deployed  to  the  Persian  Gulf.  However,  durbg 
the  same  period,  the  facility  had  to  make  preparations  to  experience  a  large  bcrease  b 
infectious  waste  b  the  event  that  large  numbers  of  casualties  occurred.  Durbg  times  of  large 
fluctuations  b  waste  volume,  facilities  which  have  on-site  treatment  systems  may  have  to 
supplement  these  systems  with  contracted  disposal.  Both  military  and  civilian  hospitals  miy 
also  experi^ce  fluctuations  b  waste  volume  due  to  regbnal  events  such  as  natural  disasters 
or  bfectious  disease  outbreaks  or  epidemics.  Contracts  for  waste  disposal  should  contab 
provisbns  to  accommodate  reasonable  fluctuations  b  the  wastestream. 

It  is  difficult  to  describe  characteristics  of  the  bfectious  waste  from  a  typical  facility. 
The  wastestreams  vary  widely  due  to  variations  b  State  regulations,  hospital  policies  and 
waste  management  practices,  and  to  the  wide  variety  of  facilities  wdiich  generate  bfectious 
waste  (i.e.  laboratories,  hospitals,  clinics,  research  facilities,  etc).  An  bfectious  wastestream 
substantially  consists  of  paper,  cardboard,  plastic,  fabric  and  fluids.  National  estimates  place 
the  quantity  of  waste  between  thirteen  and  twenty-three  Ibs/bed/day  (Shumaker,  1990).  One 
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Figure  2  Componeants  of  Surgical  Waste  by  Volume  Percentage 


Figure  3  Componoits  of  Surgical  Waste  by  Weight  Percentage 


study  iiirdier  characterized  suigical  waste  into  componoits  by  both  vohune  and  by  weight  as 
shown  in  Figure  2,  Figure  3  and  Figure  3  (JAMA,  1992;267).  The  study  also  estimated  that 
by  "using  reusable  lin»a  products  and  recycling  methods  current^  available  and  ieasible, 
weight  reductions  of  73%  and  volume  reductions  of  93%  in  suigical  waste  are  possible." 

From  experience  at  Naval  Hospital,  Canq>  Pendletcm,  the  red  bags  vdiich  come  from  the 
operating  rooms  contain  waste  which  is  most  consistoitly  medically  related.  That  is,  people 
are  ix>t  eating  pizza  and  reading  newspiq>ers  in  die  operating  rooms,  therefore  pizza  boxes 
and  newspapers  do  not  appear  in  the  red  bags  from  the  operating  rooms.  If  red  bags  from 
other  parts  of  die  hospital  were  examined,  it  is  eiqiected  that  the  percentage  of  itons  which 
can  be  eliminated  from  the  red  bags  would  increase  above  that  reported  for  the  surgical 
waste.  In  fact,  I  have  observed  maiQr  red  bags  in  several  hospitals  in  vdiich  100%  of  the 
waste  could  be  discarded  as  regular  trash. 
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3.0  T^rniinology,  Definitions  and  Classificatian  of  Infectious  Medical 
Waste 


The  definition  infectioufl  waste  varies  widety  from  state  to  state  and  even  fircan 
to  facility.  In  fiu:t,  there  is  not  even  an  agreement  in  terminobgy  used  to  descrS>e 
diis  waste  (Reinhardt  and  Gordon  1991).  As  an  illustntion  of  this  variatkm  in  terminology. 
Table  I  shows  a  con^Mrison  of  tenns  used  anxmg  several  states  (Shumaker  1990).  Other 
tenns  that  are  used  include,  red  bag  waste,  pathological  waste,  medical  waste,  infective  waste 
and  mkrobiologfeal  waste.  This  lack  of  consistency  in  tenninology  and  definition 
infectious  waste  has  been  one  cause  of  inprc^r  waste  managonent  In  a  letter  to  the  EB\ 


Table  I  Terms  Used  to  Describe  Infectious  Waste 


State 

Tenn  Used  to  Describe  Infectioiis  Waste 

Florida 

Infectious,  Biohazardous 

Georgia,  Connecticut 

Biomedical 

Iowa 

Medicalty  Hazardous 

New  Jers^,  New  Yoik 

Regulated  Medical  Waste 

Indiana 

Infectious  Medical  Waste 

MassachuseUs 

Physically  Dangerous  Medical  or  Biological 

Waste 

Illinois 

Hazardous  (Infectious)  Hoqiital  Waste 

California 

Biomedical  Waste 

Texas,  Delaware 

Special  Waste 

Maiyland 

Special  Medical  Waste 

Louisiana 

Potentially  Infectious  Medical  Waste 

Mississippi 

Non-Hazardous  Infectious  Waste 

Arkansas 

Special  Waste  from  Healdi  Care  Related 

Facilities 

dated  August  1,  1988,  die  American  Hospital  Association  (AHA)  stated  "lack  a  consistent 
and  rational  ddlnition  of  infectious  waste  for  use  by  federal,  state  and  local  agencies  creates 
die  most  significant  obstacle  to  efficient  waste  management  and  contributes  to  public 
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apprehension  about  the  effectiveaess  current  practices."  The  letter  also  stated  Aat  a 
hospital  could  classify  betweoi  live  and  seventy  percent  of  its  wastestream  as  infectious 
dqtending  on  die  criteria  used  (Shumaker  1990).  Throughout  this  rqMit,  the  tenn  infectious 
waste  is  used  as  diis  is  the  term  diat  is  used  by  die  EPA. 

The  EEA  defines  infectknis  waste  as  "a  u«ste  capable  of  producing  an  infectious 
disease."  The  d^inition  fiirdier  requires  a  consideration  of  fectors  necessary  for  inductkm 
disease.  These  factors  include: 

a)  presoicc  of  a  pathogen  of  sufficient  virulence 

b)  dose 

c)  portal  of  entry 

d)  resistance  of  host 

Table  n  Comparison  of  EPA  and  CDC  Categories  of  Infectious  Waste 

CDC  Recommended  Categories  of  Infections  Waste 

Microbiological  laboratory  waste 
Pathology  waste 

Blood  specimens  and  blood  products 
Sharps 

Isolation  waste 

EPA  Recommended  Categories  of  Infections  Waste 
Isolation  waste 

Cultures  and  stocks  and  associated  biologicals 
Human  blood  and  blood  products 
Pathological  waste 
Contaminated  sharps 

Contaminated  aniriuil  carcasses,  body  parts  and  bedding 
Wastes  Srom  surgery  and  autopsy 
Contandaated  laboratory  'waste 
Dialysis  unit  waste 
Coatamiaated  equ^meat 


ItaUcired  items  are  optional  under  the  EPA  gnidance 


The  EBf\  summarizes  this  de&utkm  wttfi  die  statement:  "Therefore,  for  a  waste  to  be 
infectious,  it  must  contain  pathogens  with  sufficient  virulence  and  quantity  so  that  exposure 
to  the  waste  by  a  susceptible  host  could  resuh  in  an  infectious  disease"(EB\  1990). 

Guidehi^s  for  reccmimended  categories  of  infectious  waste  are  pubhdied  by  both  die 
£B\  and  die  Centers  for  Disease  Control  (CDQ.  Table  11  provides  a  conqiarismi  diese 
recommended  categories  among  die  agencies.  The  Joint  Commission  on  the  Accreditation  of 
Healdicare  Organizations  sinqily  states  in  dieir  accreditation  standards  dial  dfere  diouhi  be  a 
program  for  managing  infectious  wastes  and  that  the  hospital  must  determine  Mhich  wastes 
are  infectious.  Each  of  these  guidelines  leave  a  considerable  amount  of  decision  and 
audxirity  to  die  healdicare  fecility  in  determining  what  items  will  be  c<»isidered  to  be 
infectious. 


3.1  Types  of  Infectious  Wastes  (EB4  Guidelines) 

In  describing  the  types  of  infectious  waste  listed  above,  die  EE\  Guide  for  Infectious 
Waste  Management  provides  the  following  definitions  (£B\  1991): 

Isolation  Wastes-  Wurtes  generated  by  hoiqiitalized  patients  who  are  isolated  to 
protect  others  from  communicable  diseases.  At  a  minimum,  wastes  from  patients  with 
diseases  considered  communicable  and  requiring  isolatkm  as  defined  by  the  CDC, 
should  be  considered  infectious  wastes. 

Cultures  and  Stocks  of  Infectious  Agents  and  Associated  Biologicals-  All  cultures 
and  stocks  of  infectious  agents  should  be  designated  as  infectious  wastes  because  of 
high  concentrations  of  padiogenic  organisms  typically  present  in  these  materiak. 
Included  in  this  category  are  specimen  cultures  from  medical  and  pathological 
laboratories,  cultures  and  stocks  of  infectious  agents  from  research  and  industrial 
laboratories,  wastes  from  die  production  of  biologicals,  and  discarded  live  and 
atteiuated  vaccines.  Also,  culture  dishes  and  devices  used  to  transfer,  iiKiculate,  and 
mix  cultures  should  be  designated  as  infectious  wastes. 
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Human  Rkxxl  and  Blood  Producte-  AU  human  blood  and  blood  products  (such 
as  senim,  plasma,  and  odter  blood  conqxments)  should  be  managed  as  infectbus 
waste. 


Ihlhological  wastes  consist  of  tissues,  organs,  body  parts  and 
body  fluids  that  are  removed  during  suigeiy  and  autop^.  All  pathological  wastes 
idiould  be  omsidered  infectious  because  of  die  possdiility  unknown  infection  in  the 
patient  or  corpse. 


All  discarded  sharps  (e.g.,  faypodennic  needles,  syringes. 


pasteur  pipettes,  brcdcen  glass,  sca^l  blades)  vdiich  have  come  into  contact  with 
infectious  agents  during  use  in  patient  care  or  in  medical,  research,  or  industrial 
laboratories  present  the  double  hazard  of  inflicting  injury  and  inducing  disease.  These 
wastes  should  be  managed  as  infectious  wastes.  All  sharps  used  in  patient  care  should 
be  considered  infectious  wastes  because  the  possibility  of  undiagnosed  blood-borne 
diseases  (e.g.,  hqpatitis  B  and  AIDS). 


Body  BartSp  and  Reddmg- 


This  infectious  waste 


category  includes  the  contaminated  carcasses,  body  parts  and  bedding  of  animslR  that 
were  intentionally  mqxised  to  pathogens  in  research,  in  the  producticm  of  biologicals, 
or  in  die  in  vivo  testing  of  phaimaceuticals. 


Miscellaneoua  Contafninated  Wastfa  (Optionan-  The  following  wastes  are  not 
designated  as  infectious  waste  by  die  EIA.  But,  in  light  of  the  potential  hazards 
posed  by  these  wastes,  a  determinatxm  to  manage  diese  wastes  as  "infectious"  should 
be  made  by  a  responsible  authorized  person  at  the  facility.  The  Agency  recommends, 
however,  that  wastes  from  patients  known  to  be  infected  widi  blood-bome  disease  be 
managed  as  infectious  waste. 

*  Wastes  from  surgery  and  autopiy 

*  Contamiruded  laboratory  wastes 
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*  Diafysia  unit  wastes 

•  Contaminated  equi^ent 

It  should  be  noted  that  while  waste  such  as  feces  and  urme  from  isolation  patients  is 
considered  to  be  infectious  waste,  die  EB\  feels  that  disposal  to  the  sanitary  sewer  provides 
an  adequate  level  of  treatment  for  die  waste  (£B\,  1991).  However,  iniien  feces  or  urine  is 
not  deposited  by  the  patient  direcdy  to  the  sewer  system,  as  in  die  case  o(  accidental  spills  or 
w4en  a  bed-pan  is  used,  the  waste  must  be  cleaned  \xp  and  disposed  of  as  infectious  waste. 
This  still  msy  include  disposing  of  die  bulk  of  die  feces  or  urine  to  the  sewer  system. 
Materials  used  to  clean  iq>  die  spill  or  other  materials  which  come  in  contact  widi  feces  or 
urine  are  to  be  considered  infectious  waste  and  if  these  materials  are  not  suitable  to  be 
(lushed  or  otherwise  released  to  the  sewer  system  they  must  be  handled  by  an  alternative 
mediod  ai  infectious  waste  disposal. 

Because  of  die  high  concentrations  of  infectious  agents  potential^  presoit  in  cultures 
and  stocks  of  infectious  agmts  and  associated  biologicals,  all  cultures  and  devices  associated 
widi  cuftures  should  generally  be  treated  as  infectious  waste.  This  is  necessary  because  once 
the  item  is  discarded  it  is  difficult  to  determine  w4iedier  it  was  discarded  as  a  non-infectious 
iton  or  it  was  an  infectious  item  wliich  was  incorrectly  disposed  of  as  non-infectious  waste. 


3.2  lypes  of  Infectious  Waste  (BUMED  Guideimes) 

The  Navy  defines  infectious  waste  in  Bureau  of  Medicine  and  Surgery  Instruction 
6280.1  (BUMEDINST  6280. 1)  dated  25  March  1991.  The  definition  ^ipears  to  based  on  the 
EB\  guidelines,  however,  there  are  several  differences.  Radier  than  listing  types  or 
categories  of  infectious  waste,  the  naval  definition  lists  "exanqiles”  of  infectious  waste. 

These  examples  tend  to  generally  follow  die  EB\  classifications,  however,  die  use  of  die 
word  "exanqiles”  leads  to  an  even  looser,  more  poorty  de&ed  classification  syston  than  that 
used  by  the  EB\  guidelines.  Militaiy  personnel  typically  remain  in  one  job  assignment  for  a 
period  of  three  years  or  less.  Because  of  this  great  transition  naval  personnel  over  large 


11 


geographic  and  regulatoiy  areas,  a  consistent  Navy-wide  definition  infixtious  waste  is 
required.  The  BUMED  ddinition  for  infectious  waste  is  shown  bek3w  in  italicized  print 
Following  each  section  of  the  ddinition,  is  conunentaiy  in  nonnal  print,  <»i  that  section. 

a.  DeSnitinn  In&ctioua  waiste  ia  liquid  or  solid  waste  that  coataias  pathogens  in 
suSScient  nuabers  and  with  sutScteOt  virulence  to  cause  inhctious  disease  in 
susceptible  hosts  ejgposed  to  the  waste.  Exanaples: 

"Exaiiq)les"  implies  an  open  set  of  items  to  be  considered  infectious,  rather  than  a 
well  ddined  classilicaticm  aystan  for  each  type  of  infectious  waste.  The  classiHcatkm  system 
could  still  include  a  miscellaneous  categoiy  Aa^iidh  would  allow  die  particular  healthcare 
fecility  to  include  additional  hams  based  on  professional  judgement  and  a  more  site  specific 
risk  assessment  The  feamewoik  used  in  die  EB\  Guidelines  could  be  used  whh  the  Bureau 
of  Medicine  and  Suigeiy  making  a  navy  wide  decision  on  the  optional  categories  or  fay 
delegating  this  decisicm  to  die  individual  healthcare  facility.  In  any  case,  die  decision  of 
optional  or  miscellaneous  categories  should  not  be  Idt  to  die  healthcare  worker  as  diis  leads 
to  either  the  generation  of  excessive  infectious  waste  or  die  opposite  case  of  the  acceptance 
of  excessive  risk. 

(1)  Mcrobiology  wastes  including  cuhures  and  stocks  of  biologic  agents 
containing  microbes  diat,  due  to  their  species,  type,  virulence,  or 
conceatration  are  known  to  cause  disease  in  humans.  Exampks  include 
specimens  6om  medical  and  paAology  laboratories,  discarded  live  vaccines, 
wastes  £om  production  ofbhlogicals,  cultures  and  stocks  of  infectious  agents 
£om  clinical  research  and  industrial  laboratories,  and  disposable  culture 
dishes  and  devices  used  to  transhr,  inoculate,  and  mix  endues. 

All  cultures  and  stocks  of  infectious  or  etiologic  agents  should  be  treated  as  infectious 
waste.  This  definition  causes  a  decision  to  be  made  regarding  qiecies,  type,  virulence  and 
concentration  bdfore  the  item  is  considered  infectious.  Additionally,  once  die  culture  or 
stock  is  discarded  it  becomes  difficult  to  determine  whether  it  should  hove  been  treated  as 
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infectious  waste.  At  minimum,  this  will  cause  confusion  and  unrest  widi  personnel  who 
dispose  of  die  waste  and  in  the  w^rst  case  it  is  not  protective  of  human  health  and  the 
envinuunent  if  die  item  realty  should  have  been  c<»sidered  infectious. 

(2)  Atbohgical  wastes  include  human  tissues  and  otgans,  amputated  limbs  or 
other  body  parts,  ictuses,  placentas,  and  similar  tissue  Born  surgery,  delivery, 
or  auU^sy  procedures.  Animal  carcasses,  botfy parts,  and  bedding  exposed  to 
pathogens  are  also  included  in  this  category. 

In  the  literature,  animal  carcasses,  body  parts  and  bedding  are  handled  as  a  sqiarate 
category  and  die  ddmition  usualty  is  applied  onty  to  animala  which  have  been  intentkmalty 
exposed  to  pathogens  in  research  or  testing  of  pharmaceuticals  (ER\  1991,  Reinhardt  and 
Gordon  1991).  Carcasses  and  bo<ty  parts  can  be  treated  as  pathological  waste,  however, 
bedding  is  not  classified  as  padiological  waste  and  often  is  not  effectivety  treated  by  the  same 
methods  as  padiological  waste.  The  insulating  qualities  and  high  moisture  content  of  sudi 
bedding  may  make  effective  steam  sterilization  or  complete  combustion  difficult  (Reinhardt 
and  Gordon  1991). 

(3)  Liquid  waste  human  blood,  products  ofbhod,  herns  saturated  or  drying  with 
human  blood,  or  hems  Aat  were  saturated  or  drying  whh  human  blood  Aat 
are  now  caked  waA  dried  human  blood,  pleurevacs,  and  hemovacs. 

(Absorbent  materiala,  containing  smell  amounts  ofbhod  or  body  ttuids  and 
discarded  products  hr  personal  hygiene  such  as  diapers,  hcial  tissues,  and 
sanitary  napkins  are  not  considered  inhcthus.) 

While  this  definition  tqipears  consistent  widi  the  new  OSHA  regulation  on  blood-bome 
pathogais,  both  regulations  leave  room  for  interpretation  regarding  degree  of  saturation. 

This  is  evident  m  the  current  OSHA  citing  of  Naval  Hospital  in  California  for  disposing  an 
item  containing  dried  blood  (Cockram,  1992).  In  diis  case,  there  is  a  discrepancy  between 
the  judgonent  of  die  OSHA  inspector  versus  the  hospital  in  what  constitutes  saturation  widi 
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blood.  Clearty,  better  guidance  is  required  on  diis  matter  so  that  die  "gray  area"  in 
determining  infectious  qualities  may  be  reduced.  However,  from  the  stan(^K>int  of  waste 
reduction,  it  has  been  iny  observation  that  items  w^ch  contain  blood  and  fail  into  this  gray 
area  do  not  constitute  a  large  percentage  of  the  waste  and  dierefore,  if  there  b  doubt,  the 
item  should  be  handled  as  infectious. 

(4)  Sharps,  iacludiag  fypoderaac  needles,  syringes,  scafyel  blades,  Ihsteur 
pqyettes,  rpecimen  slides,  cover  sl^s,  glass  petri  plates,  and  broken  glass 
potentially  coatarrdnated  wtb  iniectious  material. 

All  sharps  used  associated  with  healdicare  should  be  discarded  as  infectious  sharps  in 
an  approved  sharps  container  regardless  of  die  potential  diat  the  sharp  is  actualfy 
contaminated.  If  a  clean,  unused  fringe  is  disposed  of  in  a  normal  trash  recqptacle  and  later 
someone  handling  diat  trash  is  injured  by  that  sharp,  it  b  difficult  to  determine  vdiether  die 
sharp  was  contaminated. 

(5)  Medical  wastes  Bom  isolation  rooms  are  oSen  deBned  as  inBxtious  naste. 
However  only  drose  items  which  were  contaminated  or  likely  to  be 
contaminated  with  inlective  material  are  irdectious  waste.  Refer  to  CDC's, 
"Guidelines  ibr  Isolation  Precautions  in  Hospitals"  B>r  identiScation  of 
material  likely  to  be  inlective. 

In  general,  inclusion  of  isolation  wastes  in  an  infectious  waste  policy  presents 
problons  and  in  fact  only  twenty^  five  states  have  included  it  in  theb  definitions  (Shumaker, 
1990).  The  state  of  Washington  described  reasons  for  exclusion  of  isolation  wastes  in  the 
following  excerpt  from  die  Washington  State  Infectious  Waste  Project  (Shumaker,  1990): 

"A  weakness  widi  this  system  is  the  need  for  an  infoctious  disease  diagnosis, 
which  is  oBen  difficult  to  determine.  I^ple  wiA  speciBc  injections  may  shed 
the  causative  microorganisms  whether  diagnosed  or  not,  or  whether  at  home  or 
in  a  medical  facility.  Marty  people  never  exhibit  signs  of  overt  infectious 
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disease,  yet  may  be  chronic  carriers  of  an  inJkctious  disease  agent.  Bar  these 
reasons  dte  CDC  is  urging  healthcare  professionals  to  consider  every  patient 
as  a  potential  source  of  motion  and  practice  "universal  precautions; "  a 
system  designed  to  protect  health  care  professionals  from  poterrtial  mfecthn 
horn  any  patient,  with  or  without  a  diagnosed  infectious  disease.  The  CDC 
also  cautions  diat  the  universal  precautions  system  was  developed  speciScalfy 
for  health  care  worker  protection,  and  not  to  be  applied  to  waste  disposal.... 
There  is  no  evidence  to  suggest  diat  isolation  wastes  poses  ary  more  infection 
hazard  dun  general  waste.  " 

The  conflict  between  universal  precautions  practices  and  prudent  infectious  waste 
disposal  practices  is  a  common  source  of  confusion  among  healthcare  workers.  One  case  diat 
occurred  at  Naval  Hospital  Camp  Pmdleton  points  out  this  confusion.  In  a  random 
inspection  of  red  bags  in  a  housekeeper's  cart,  I  observed  several  bags  containing  nothing  but 
surgical  masks,  most  of  i^ch  iqipeared  to  be  unused.  These  red  bags  were  traced  to  an 
isolation  room  where  there  was  a  patient  that  was  potential^  infectious  but  had  not  yet  been 
diagnosed.  Each  worker  that  entered  die  room  put  on  a  mask  and  iqxm  leaving  the  room 
discarded  the  mask  in  the  red  bag  which  was  placed  immediate^  outside  the  doorwi^.  In 
following  universal  precautions  it  was  prudent  for  die  worker  to  wear  the  mask,  however,  I 
could  not  find  logic  in  disposing  of  the  mask  as  infectious  waste.  If  the  mask  became 
infectious  waste  in  the  brief  period  in  die  room,  vidiat  about  the  clodiing  worn  fcy  the  worker? 
What  about  the  dishes  that  the  patient  was  served  meals  on?  What  about  the  newspiqier  or 
magazine  the  patient  was  reading?  The  answer  is  that  none  of  these  items  are  treated  as 
infectious  waste  unless  they  contain  blood  or  other  bodily  fluids  from  the  patient.  The  masks 
were  treated  as  infectious  waste  purely  because  of  the  misunderstanding  betwem  universal 
precautions  and  waste  management  policy.  Since  that  incident.  Naval  Hospital  has  been 
progressive  in  attempting  to  train  persormel  in  this  area,  however,  similar  situations  continue 
to  occur  with  the  constant  turnover  of  persormel  (Murpfay,  1992).  A  more  precise  definition 
of  isolation  wastes  would  help  to  reduce  diis  situation.  Also,  reference  to  CDC  guidance  on 
universal  precautions,  which  does  not  necessarily  apply  to  waste  managonent  practices  leads 
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to  confusion  in  establishing  waste  management  policy. 

It  can  be  argued  that  a  Navy -wide  instruction  must  be  kq}t  general  because  state  and 
local  regulations  vary  widely.  However,  die  classifications  of  infectious  waste  should  be 
uniform  and  well  defined  throughout  the  Navy  with  die  requirement  and  delegation  of 
authority  such  that  each  hospital  manage  each  type  of  waste  in  accordance  widi  state  and 
local  regulations. 

3.3  Hazardous  Wastes 

A  solid  waste  is  classified  as  hazardous  if  it  meets  any  of  following  four  conditions 
(40  CFR  Part  261): 

(1)  Exhibits,  on  analysis,  aity  of  die  characteristics  of  a  hazardous  waste 

(2)  Has  been  named  as  a  hazardous  waste  and  listed 

(3)  Is  a  mixture  containing  a  listed  hazardous  waste  and  a  non-hazardous  solid 
waste  (unless  die  mixture  is  specificalty  excluded  or  no  longer  exhibits  aity  of 
die  characteristics  of  hazardous  wnste) 

(4)  Is  not  excluded  from  regulations  as  a  hazardous  waste. 

The  characteristics  of  a  hazardous  waste  wiiich  are  referred  to  in  (1)  above  are: 

Ignitability 

Corrosivity 

Reactivity 

Toxicity. 

Definitions  and  criteria  for  testing  for  each  of  these  characteristics  are  given  in  40  CFR, 
Sections  261.20  -  261.24.  The  generator  of  a  solid  waste  is  responsible  to  determine  if  that 
waste  exhibits  any  of  die  characteristics  of  a  hazardous  waste  (Lodbr,  1991).  Currentiy, 
carcinogenicity,  mutagenicity,  bioaccumulatkm  potential  and  pfaytotoxicity  are  not  included  in 
die  characteristics  of  a  hazardous  waste.  This  is  due  to  the  difficulty  in  measurement  and 
skill  required  to  determine  if  these  characteristics  are  exhibited  by  a  waste  and  because  of  die 
goierator  responsibility  for  determination  of  exhibition  of  the  characteristics  (Loehr,  1991). 
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Wifltes  which  arc  considered  carcinogenic,  mutagenic  or  pt^iotoxic  can  be  classified  as 
hazardous  if  diey  are  listed  hazardous  wastes. 

In  additkm  to  the  characteristics,  there  are  three  lists  diat  were  developed  by  die  £PA 
which  lead  to  the  classification  of  a  waste  as  hazardous: 

(1)  Non-specific  source  wastes  (40  CFR  261.31)-  These  are  generic  wastes, 
commonly  pixxhiced  fay  manufacturing  and  industrial  processes. 

(2)  Specific  source  wastes  (40  CFR  261.32  )-  This  list  contains  wastes  fiom 
specifically  identified  industries. 

(3)  Cnmmeteial  chemical  products  (40  CFR  261.33  (e)  and  (f))-  This  list  consists 
of  commercial  chemical  products,  or  manufacturing  chemical  intermediates. 

The  £R\  places  wastes  on  diese  lists  if  diey: 

(a)  Exhibit  one  of  dte  four  characteristics  of  a  hazardous  waste 

(b)  Meet  the  statutory  d^inition  of  hazardous  waste  (defined  by  Congress  in 
Section  1(X)4(S)  of  RCRA;  see  section  4. 1  of  this  report) 

(c)  Are  acutely  toxic  or  acutefy  hazardous 

(d)  Are  otherwise  toxic. 

A  detailed  discussion  ijf  hazardous  wastes  generated  at  naval  medical  facilities  is 
beyond  the  scope  of  diis  rqx>rt,  however,  it  is  important  to  recognize  foat  hazardous  wastes 
are  generated  and  must  be  managed  sqHuately  from  the  infectious  wastes.  Hazardous  >wute8 
foat  are  typically  found  in  medical  facilities  are  shown  in  Table  HI  (ER\,  1991).  In  additkm 


Table  III  Hazardous  Wastes  Typically  Found  at  Medical  Treatmoit  Facilities 


Acehme 

Ediyl  alcohol 

Petroleum  edier 

2-Butanol 

Heptane 

2-propanol 

Butyl  alcohol 

Hexane 

Sec-butyl  alcohol 

Cyclohexane 

Mediyl  alcohol 

Tert-butyl  alcohol 

Diedtyl  edier 

Methyl  cellosolve 

Tetrahydrofuran 

Ethyl  acetate 

Pentane 

Xylene 

to  diese  wastes,  several  antineoplastic  drugs  are  listed  on  the  conunercial  chonical  products 
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list  as  hazardous  wastes.  Antineoplastic  drugs  are  addressed  separate^  in  die  folkwing 
section  of  tibis  report. 

As  with  any  large  commercial  facili^,  diere  are  also  various  hazardous  wastes  tibat 
can  be  generated  by  the  facilities  maintenance,  constiuction  or  transportation  operations  of 
die  hospital.  For  example,  if  the  hospital  removes  a  PCB  containing  transformer,  hazardous 
waste  is  generated.  However,  these  wastes  are  not  considered  to  be  medical  waste.  The 
infectious  waste  stream  must  be  monitored  to  ensure  that  hazardous  wastes  are  managed  in 
accordance  widi  all  federal,  state  and  local  regulations  and  not  disposed  of  as  infectious 
wastes. 


3.4  Antineoplastic  Drugs 


Antineoplastic  drugs,  used  in  the  treatment  of  cancer,  exhibit  mutagenic,  teratogenic 
and/or  carcinogenic  dffects  in  man  and  animals  (Reinhardt  and  Gordon  1991).  These  waste 
are  disposed  of  in  the  form  of  unused  portions  of  containers,  protective  clothing  contaminated 
with  the  substance  and  residuals  in  apparatus  used  to  dispense  die  drugs.  Table  IV  shows  the 
drugs  vvdiich  are  listed  under  RCRA  as  hazardous  wastes. 

Table  IV  Antineoplastic  Drugs  Regulated  As  Hazardous  Wastes  By  RCRA 


Drug 


Hazardou.s  Waste  Numhet 


Mitomycin  C  UOlO 

Chlorambucil  U035 

Cyclophosphamide  U058 

Daunomycin  U059 

Malphalan  UlSO 

Streptozotocia  U206 

Uracil  mustard  U237 


These  substances  do  not  exhibit  characteristics  of  hazardous  wastes  but  are  listed  as  discarded 
chemical  products.  The  EPA  only  regulates  these  drugs  as  hazardous  wdien  they  are  in  the 
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fonn  of  waste  amxmercial  products  or  spills  of  commercial  products.  >\kste  commercial 
products  refer  to  unused  portxms  which  are  discarded  in  source  containers  and  not  to  residual 
amounts  of  the  substance  that  are  left  in  dispensing  devices  or  other  itons  contaminated  with 
the  substance.  However,  some  states  such  as  California  do  regulate  the  drugs  as  hazardous 
wastes  no  matter  what  form  die  substance  is  in.  This  leads  to  confusicMi  when  the  waste 
becomes  a  combination  of  two  ^pes  of  waste.  For  example  a  sharp  udiich  is  cmitaminated 
with  an  antineoplastic  drug  in  California  must  be  managed  as  a  hazardous  waste  and  can  not 
be  discarded  in  the  same  maimer  as  odier  sharps. 

Another  problem  w^th  antineoplastic  drugs  w^iich  are  regulated  as  hazardous  waste  is 
dial  die  hospital  must  obtain  an  £B\  hazardous  waste  generator  identification  number  and 
must  not  store  the  waste  for  more  than  90  day's.  Infectious  waste  disposal  contractors  such  as 
Browning  Ferris  Industries  Inc.  (BFI)  are  usually  permitted  to  handle  the  substance. 

However,  if  the  hospital  does  not  have  a  generator  ID  number,  the  contractor  may  not  legally 
pick  iq>  the  waste.  Additional^,  wdien  waste  disposal  contracts  are  written,  they  must 
address  hazardous  waste  specificalfy  and  separately  from  infectious  waste  or  the  contractor 
may  refuse  to  pick  iq>  the  waste  widiout  a  contract  modification.  These  factors  may  cause 
delays  in  disposal  which  will  result  in  the  hospital  storing  the  waste  for  longer  than  90  dr^s 
wdiich  is  in  violation  of  RCRA.  This  exact  situation  is  what  occurred  at  Naval  Hospital 
Camp  Pendleton  iqxm  closure  of  the  medical  waste  incinerator. 

Antineoplastic  drugs  are  not  mmtioned  in  BUMEDINST  6280. 1 .  Typically,  die 
person  responsible  for  infectious  waste  disposal  and  for  the  developmoit  and  approval  of 
contract  specifications  for  such  disposal  in  a  Naval  Hospital  is  a  Civil  Eagineer  Corps 
Lieutenant  or  Lieutenant  Junior  Grade.  This  position  ^ically  rotates  every  two  to  three 
years.  It  is  highly  unlikely  that  a  civil  engineer  entering  this  position  has  ever  heard  the  term 
antineoplastic  drugs  let  alone  know  whether  or  not  it  is  a  hazardous  waste.  Therefore,  in 
order  to  avoid  serious  violations  of  law  it  is  prudent  to  define  and  discuss  antineoplastic 
drugs  in  BUMEDINST  6280. 1  as  they  are  presented  in  this  section. 
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4.0  Regidatioas  and  Guidelines  Applicable  to  the  Himdling  and  Disposal 
fji  Infectious  Medical  Waste 

The  managane&t  of  iniisctious  waste  is  governed  by  many  regulatkms,  guidelines, 
standards  and  oiganizataonal  and  institutional  policies.  Federal,  state  and  local  governments 
all  issue  regulations  which  pertain  to  infectious  waste.  These  regulations  are  enforceable  by 
law  and  cany  both  civil  and  criminal  penalties.  Guidelines  are  also  issued  by  various  kveb 
of  government  and  by  professional  organizations.  Guklehnes  are  not  enforceabfe  by  law, 
however,  they  are  issued  to  promote  uniform  and  prudent  management  infectious  waste. 
Also,  guidelines  issued  by  one  governmental  or  prc^essional  casky  often  serve  as  die  basis 
for  regulations  which  are  issued  by  another  eidity.  Standards  are  also  not  enforceable  by  law 
ai^  are  normal^  issued  by  an  organizatkm  that  provides  a  widefy  recognized  certification 
such  as  die  Joint  Commission  on  the  Accreditation  of  Healdicare  Organizations.  These 
certificatkms  have  become  so  in^rtant  to  healthcare  facilities  that  die  standards  to  achieve 
such  certification  are  usually  treated  as  if  enforceable  by  law.  In  Navy  medicine  there  are 
also  navy  policies  regarding  infectious  waste  \^ch  are  issued  in  the  form  of  Naval 
Instructions.  In  addition  to  establishing  Navy-wide  policy  for  infectious  waste  management, 
the  instructions  delegate  authority  and  responsibility  down  the  chain  of  command  so  that  local 
or  institutional  policies  can  be  set  which  con^ty  widi  local  regulations. 

The  following  sectkms  of  diis  cluster  highlight  the  major  regulations,  guidelines, 
rtandards  and  policies  diat  currendy  appfy  to  infectious  waste  managemoot  within  the  Navy. 
The  intent  of  these  sections  is  to  provide  reference  to  and  discuss  the  applicability  of  die 
regulations.  While  the  Navy  regulations  and  policies  are  discussed  in  some  detail  and  critical 
commentary  is  provided,  it  is  beyond  die  scope  of  diis  report  to  provide  the  detailed 
requiremoits  of  all  of  die  regulations.  It  is  inqxiitant  to  realize  that  the  regulation  of 
infectious  waste  is  a  very  d|ynamic  area  of  law  and  therefore  persons  involved  in  die 
management  of  infectious  waste  must  constantly  remain  current  with  aU  regulattons  that  apply 
to  their  facility.  As  an  «canq)le  of  die  rs^idly  changing  arena  of  regulations,  one  researcher 
rqwrted  diat  in  1986  only  fifty-seven  percent  of  the  states  had  infectious  waste  regulations  or 
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bills  pending  and  by  the  spring  of  1989,  ninety  peicoit  of  the  states  had  regulations  or  bills 
pending  before  their  legislatures  to  establish  infectious  waste  regulations  (Shumaker,  1990). 
Additional^,  the  results  from  die  EFA's  two  year  dononstiation  program,  which  was 
established  by  die  Medical  Waste  Tracking  Act  1988,  and  increasing  public  awareness 
caused  by  fear  dT  the  spread  of  AIDS  are  causing  a  flood  of  new  state  regulatkms  and 
changes  to  existing  state  regulations  regarding  infectious  waste. 

4.1  The  Resource  Conservation  and  Recovery  Act  of  1976  (RCRA) 

In  1978,  the  EPA  issued  proposed  regulationa  aUcsving  it  to  regulate  infectious  waste 
as  a  hazardous  waste  (Federal  Register,  December  18,  1978).  Section  1004(5)  RCRA 
defines  die  term  "hazardous  waste”  as  a  "aoUd  waste,  or  cowbiaatiott  of  solid  vwstes,  vdiicb 
because  of  its  quaatity,  coaceutntioii,  or  physical,  cbeatical  or  infediom  characteristics 
may: 

(A)  cause,  or  sigtkiScaatfy  coatributc  to  an  irscrease  in  mortality  or  an  increase  in 
serious  irreversible,  or  incapacitatipg  reversible,  illness;  or 

(B)  pose  a  substantial  present  or  potential  hazard  to  human  health  or  the 
environment  when  impraperfy  treated,  stored,  transported,  or  disposed  o(  or 
othenwe  managed. " 

However,  the  ER\  has  never  issued  final  reguladons  which  would  cause  infectious  wastes  to 
be  managed  as  hazardous  wastes.  This  Is  due  to  the  lack  of  evidence  that  the  disposal  of 
infectious  wastes  pose  any  greater  risk  to  human  health  and  the  oivironment  dian  general 
domestic  waste  and  diat  die  risks  are  mainfy  occiqiational  in  nature  (EPA,  1991).  In  fact, 
even  during  the  summer  of  1988  die  EPA  stated  diat  the  medical  waste  problom  is  regional 
and  should  be  handled  as  part  of  municipal  solid  waste  and  not  as  a  hazardous  waste  under 
RCRA  (EPA  1988).  During  the  same  year,  die  Medical  Waste  Tracking  Act  (MWTA)  of 
1988  was  passed.  The  MWTA  amoided  RCRA  to  add  Subtide  J  which  established  a  two 
year  demonstration  program  for  tracking  medical  waste  in  several  states.  The  MWTA  wrill 
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be  discussed  sq)a]ratefy  in  die  fislkwing  section  of  this  rqiort. 

\^di  die  exception  of  die  sections  of  RCRA  dial  were  amended  by  die  MWTA, 
RCRA  applies  oaiy  to  medical  waste  w4ich  is  non-iniectious  solid  wa^  and  medical  waste 
w4iich  is  hazardous  waste.  Medical  wastes  lA^iich  are  hazardous  are  discussed  in  Section  4.3 
Hazardous  A^hstes.  Medical  wastes  which  are  non-infectious  and  non-hazardous  do  not 
require  any  special  management  other  dian  dial  required  under  RCRA  by  Subtitle  D  -  Solid 
Waste. 


4.2  The  Medical  Waste  l>ackmg  Act  ^fWTA)  of  1988 

In  response  to  die  crisis  caused  by  the  beach  washups  during  the  summer  of  1988, 
Congress  passed  die  MWTA.  The  MWTA  amended  RCRA  and  required  die  EB\  to 
establish  die  dononstration  program  and  to  rqport  to  Ctmgress  on  several  areas  medical 
waste  managonent.  The  EIA  met  die  requironents  of  die  MWTA  by  issuing  40  CFR  Rut 
259  vdiich  established  standards  for  die  tiacking  and  management  of  medical  waste.  These 
standards  qipfy  onfy  to  "Covered  States"  for  die  duration  of  die  program  (June  22,  1989  to 
June  22,  1991).  The  regulations  ddine  "Covered  States"  as  those  States  diat  are 
participating  in  die  demonstration  medical  waste  tracking  program  and  includes: 

Connecticut,  New  'Vbrk,  Rhode  Island,  and  Puerto  Rico.  Any  other  State  is  a  Non-Covered 
State.  Under  the  MWTA,  the  EB\  is  further  required  to  use  data  from  the  demonstration 
program  to  evaluate  wiiether  to  make  die  regulations  permanent  and  whedier  to  extend  diem 
to  all  states,  lb  date,  there  has  been  no  final  decision  promulgated  to  this  regard.  Although 
the  demonstration  program  is  over,  the  Covered  States  have  implemented  their  own 
regulations  which  meet  or  exceed  die  requirements  of  the  MWTA. 

The  major  dinist  of  the  MWTA  is  to  provide  standards  for  cradle  to  grave  tracking 
and  management  of  medical  waste  and  to  evaluate  the  effectiveness  and  cost/b«iefit 
relationships  of  these  standards.  The  standards  set  forth  in  40  CFR  Rut  259  provide 
detailed  requirements  for  the  generation,  labeling,  packaging,  transportation,  storage, 
treatment  and  ultimate  disposal  of  regulated  medical  waste.  The  EB\  estimated  that  die  cost 
of  implementation  of  the  requirem^ts  of  die  MWTA  would  be  24  million  dollars  over  the 
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two  year  period  (EM,  1991).  The  EB\  made  preliminary  estimates  diat  monetaiy  damages 
in  Newr  \bik.  New  Jers^  and  Connecticut  due  to  mismanaged  medical  waste  were  in  the 
range  of  30  million  dollars  during  the  summers  of  1987  and  1988  w^oi  the  beach  vwaahiqps 
occurred  (EB\,  1991).  This  figure  is  mainly  associated  with  the  ecoomnic  impacts  of  beach 
closures  in  diese  states  (i.e.  beach  fees  and  associated  tourism  revalues).  In  Sqitember 
1991  die  New  'Vbrk  limes  rqwited  that  the  beach  closings  in  New  Jersey  and  New  Yoric 
during  die  1988  washups  cost  die  states  about  l.S  billion  dollars  in  bst  revenue  (Lyall, 

1991).  Because  most  of  the  beach  washiqia  were  finally  attrilmted  to  home  healthcare,  which 
is  not  regulated  by  the  MWTA,  it  can  not  be  assumed  that  the  requiremoits  of  the  MWIA 
will  prevent  die  beach  closures  frcnn  occurring.  In  fact,  on  August  31,  1991,  the  beach  at 
Jacob  Riis  Park  in  Queens,  New  \bik  was  closed  due  to  the  appearance  of  (^iproximately 
500  fringes  on  die  beach  (New  \bik  Times,  Sqitonber  2,  1991).  This  incident  was 
originally  repotted  as  "the  first  medical  waste  found  on  Eederal  shores  since  the  crackdown 
on  illegal  dunqiing  in  1988".  Later  it  was  reported  diat  die  syringes  were  dunqied  on  the 
beach  radier  dian  washed  t^>  and  diat  it  was  die  first  New  Yirk  or  New  Jersey  beach  closure 
since  the  1988  closures. (New  York  limes,  Septonber  11,  1991).  The  article  goes  on  to 
describe  that  small  washiqis  of  medical  waste  continue  to  occur  along  widi  regular  trash 
washiqis,  only  now  the  waste  is  sioqity  cleaned  up  radier  than  being  reported  to  die  media. 
Also  stated  is  that  "in  New  Yiik  and  New  Jers^,  beach  operators  follow  new  guidelines  for 
handling  waste,  so  that  beaches  diat  would  have  been  closed  in  1988  remained  open  diis 
summer".  Peih^s  since  household  waste  is  not  "regulated  medical  waste"  under  die  MWTA, 
a  determination  is  being  made  right  on  the  beach  that  medical  related  items  that  washiqi  with 
normal  trash  are  not  necessarily  medical  waste. 

Opposition  to  a  federal  regulation  with  die  scope  of  the  MWTA  has  beat  mostfy 
based  on  cost  of  the  tracking  program.  The  vast  majority  of  national  attention  to  the 
mismanagonent  of  medical  waste  has  been  associated  with  beach  washups.  States  which  do 
not  have  coastlines  do  not  have  this  problem  and  the  costs  associated  with  the  tracking 
program  exceed  the  bendPits  that  would  be  obtained.  In  1990,  Mr.  L.  D.  Thurman,  P.  E., 
the  Associate  Commissioner  for  Environmental  and  Consumer  Health  Protection  in  Texas, 
stated  that  "the  increasing  expense  involved  in  further  regulation  of  the  industry  threatened 
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substantial  harm  to  those  small  bospitak  in  Texas  tfiat  are  barely  banging  <»i  now” 

(Shumaker,  1990).  The  medical  wastes  problems  that  appfy  to  all  states  are  those  associated 
with  the  protection  of  healthcare  and  sanitation  workers.  These  prc^lems  are  not  influenced 
so  much  by  the  tracking  of  the  waste  but  are  a  result  packaging,  storage,  treatmoit  and 
disposal  practices.  One  researcher  suggested  that  federal  regulation  should  consist  of 
standards  that  appfy  only  to  packaging,  storage,  treatment  and  disposal  and  that  if  tracking 
standards  are  included,  diey  should  include  an  "c^t  in”  procedure  for  states  that  have  had 
problems  widi  mismanagement  of  die  waste  (Shumaker,  1990). 

4.3  Toodc  Substances  Control  Act  (15  USC  Chapter  53;  Subchaptm*  I) 

The  Ibxic  Substances  Control  Act  (TSCA)  has  limited  ^iplicability  in  the  arena  of 
medical  waste  management  and  appears  to  have  no  iqiplicabilify  to  infectious  waste 
management  The  intent  of  the  TSCA  is  to  regulate  the  development,  manufacture, 
distribution  in  commerce  and  disposal  chonical  substances  and  mixtures.  In  its  definitfon 
of  chemical  substances,  TSCA  speciHcalfy  excludes:  "any  food,  food  additive,  drug, 
cosmetic  or  device  wdien  manufactured,  processed  or  distributed  in  commerce  for  use  as  a 
food,  food  additive,  drug,  cosmetic  or  device."  Ther^re,  items  which  occur  in  a  medical 
wastestream  which  meet  die  exclusion  would  not  be  regulated  by  TSCA.  There  could  be 
chemicals  such  as  disinfectants  or  cleaners  in  die  medical  wastestream  which  do  not  meet  die 
drug  exclusion  and  could  be  regulated  by  TSCA.  In  regard  to  disposal  of  such  Hems,  it 
iqppears  that  the  only  applicable  portion  of  TSCA  is  found  in  $  2d05  Regulation  of 
hazardous  chemical  substances  and  mixtures  of  the  Act  This  section  states: 

"If  the  Ada^strator  Snds  that  there  is  a  reasonable  basis  to  conclude  that  the 
manu&cture,  processing,  distribution  in  commerce,  use,  or  disposal  of  a  chemical 
substance  or  mixture,  or  that  any  combination  of  such  activities,  presents  or  will 
present  an  unreasonable  risk  of  injury  to  beaUb  or  the  environment,  die  AdministraUtr 
shall  by  rule  apply  one  or  more  of  the  Allowing  requirements  to  such  substance  or 
mixture  to  the  extent  necessary  to  protect  adequately  against  such  risk  using  the  least 
burdensome  requirements: 
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(3)  A  regiurcnicta  that  such  subataace  or  naxtarc  or  any  article  comainiog 
such  substance  or  mixture  be  marked  with  or  accompanied  by  clear  adequate 
warnings  and  instructions  with  respect  to  its  use,  distribution  in  commerce,  or 
dbposal  or  with  respect  to  ary  combination  of  such  activities.  The  farm  and 
content  of  such  warnings  shall  be  prescribed  by  die  Administrator.  ” 

Thus,  certain  non-dmg  substances  which  may  aqjpear  in  &e  waste  stream  may  han^e  specific 
disposal  requirements  as  established  by  the  TSCA.  These  requirranmts  diould  be  marked  on 
packaging  or  in  Material  Safety  Data  Sheets  (MSDS)  w^h  accompany  the  product 

Because  of  die  large  number  of  persons  discarding  wastes  in  a  healthcare  setting,  it  is 
prudent  to  identify  items  that  have  TSCA  requirements  at  die  point  of  purchase  or  entry  into 
the  facilify.  Once  die  products  are  identified,  prt^r  training  in  regard  to  disposal 
requiranents  can  be  given  to  persmmel  i^io  use  such  products  and  monitoring  of  disposal 
practices  can  be  done.  Also,  substitute  products  wdiich  are  non-toxic  may  be  identified  to 
rqilace  die  toxic  chemicals. 

It  is  possible  diat  chonicals  wdiich  are  regulated  by  the  TSCA  could  be  combined  widi 
an  infectious  waste.  In  diat  event,  it  would  be  best  to  check  widi  the  regional  EIA  office  or 
local  agency  which  regulates  waste  disposal  in  order  to  determine  die  proper  mediod  by 
wdiich  to  handle  die  waste. 

4.4  Occupational  Safety  and  Health  Act  (9  1910.1030  Bloodborne  Pathogens) 

In  December  1991,  the  Occupational  Safety  and  Health  Act  was  amended  to  include 
Section  1910. 1030  Bloodborne  Padxigens.  The  section  is  t^Iicable  to  all  occupational 
eiqKisure  to  blood  or  odier  potentially  infectious  materials  as  defined  later  in  the  section. 

The  regulation  was  passed  in  an  efbrt  to  protect  healthcare  and  laboratory  workers  from  the 
Hepatitis  B  virus,  AIDS  virus  and  other  pathogenic  organinns  that  are  present  in  blood. 
While  the  regulation  does  describe  packaging,  storage  and  handling  requironents  for 
infectious  materials  and  regulated  waste,  it  does  not  »cpressty  appfy  to  treatmoit  and  disposal 
of  infectious  waste  and  was  not  intended  to  serve  as  a  policy  for  infectious  waste 
numagement  beyond  the  workplace.  In  feet,  the  regulation  onfy  addresses  workplace  hazards 
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at  die  generatkm  point  of  infectioua  wastes.  That  is,  it  does  not  address  woilqilace  hazards 
from  bloodbonie  pathogens  that  nuy  be  present  at  an  (df-site  infectious  waste  treatment 
locatxm  or  at  a  sanitary  vuiste  treatment  plant 

OSHA  ddines  regulated  waste  in  tibis  section  as: 

"liquid  or  scmi-liquid  blood  or  other  poteadalfy  intctioua  nmteruth; 
coataminated  itewa  that  would  release  blood  or  other  potentially  iahctknts 
materials  in  a  liquut  or  semi-liquid  state  if  compressed;  items  that  are  caked 
wdh  dried  blood  or  oAer  potentially  infectioua  materials  and  are  capable  of 
releasing  these  materials  during  handling;  contaminated  sharps;  and 
pathological  and  mkrcAiohgical  wastes  containing  blood  or  other  potentially 
infectious  materials. " 

However,  in  addressing  die  disposal  regulated  waste,  die  regulation  only  states  tb**; 

"Disposal  of  all  regulated  waste  shaU  be  in  accordance  with  applicable 
regulations  of  the  United  States,  States  and  Territories  and  political 
subdhdsiona  of  States  and  Territories.  " 

Therefore,  from  a  waste  maiuig<anent  stant^int,  the  only  impact  the  regulation  is  to 
provide  packaging,  labeling,  storage  and  handling  requirements  while  the  waste  is  in  the 
woilqilace  in  which  it  was  generated,  and  to  d^ne  some  items  diat  must  be  included  as 
regulated  waste.  As  described  in  chiqiter  3  of  diis  report,  there  has  been  some  controversy 
and  confusion  in  regard  to  the  quantity  of  blood  an  item  must  contain  to  be  considered 
infectious.  This  has  resulted  in  at  least  one  Naval  Hospital  receiving  a  cittnion  during  an 
OSHA  inspection  for  inqmiper  di^sal  of  a  regulated  waste  (Sotgen,  1992). 

4.5  The  U.  S.  Public  Vessel  Medical  Waste  Auti-DumiHiig  Act  of  1988 

The  U.  S.  Public  Vessel  Medical  Witste  Anti  Dunqiing  Act  of  1988  provides 
amendments  to  die  Marine  Protection,  Research  and  Sanctuaries  Act  of  1972  and  was  eniasted 
after  the  beach  washups  of  medical  waste  during  the  summer  of  1988.  The  Act,  as  described 
in  the  Navy's  Environmental  and  Natural  Resources  Program  Manual,  ^leciEcally  prohibits 
the  disposal  of  poteodalty  infectious  medical  waste  into  ocean  water  unless: 
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«.  The  beaMt  and  aatty  ofindividuab  a  tbrcatcaed 

b.  During  tiwt  ofvnr  or  deebred  nathaal  eracrgcacy 

c.  The  Ha«fe  b  dowsed  of  50  am  (nautical  miles)  6om  bad  and  u  ateam 
aterUized,  properfy  packaged,  aad  mdScieaitiy  weighted  to  prevent  waste  6om 
coming  ashore  (for  submariaea;  steam  sterilizatioa  b  not  required,  bit  waste 
still  mast  be  properly  packaged  and  weighted).  (Source;  OPNAVINST 
5090.  lA) 

4.6  Department  of  the  Navy  Instmcdoiis 

Navy  policy  is  issued  in  the  fisrm  Naval  Instructions.  The  Instructions  are  issued 
by  various  levels  of  cennmand,  and  cany  die  name  of  die  issuing  organization  within  the 
Navy.  Hence,  a  policy  issued  by  the  Office  oi  the  Secretary  cS  die  Navy  will  be  labeled 
Secretary  of  die  Navy  Instruction  or  SECN.AyiNST  The  instruction  regarding 
infectious  waste  management  at  land  based  medical  treatment  facilities  is  issued  by  die 
Bureau  of  Medicine  and  Smgeiy  (BUMED)  and  is  BUMEDINST  6280.1.  Based  on  die 
policy  contained  in  die  BUMED  instruetkm,  each  Medical  Treatment  Facility  issues  a 
correspemding  instruction  which  addresses  die  site  specific  aspects  of  die  policy.  For 
exanqite.  Naval  Hospital  Camp  Poidleton's  instruction  regarding  infectious  waste  is 
NAVHOSPCAMPEN  INST  6280.1. 

OPNAVINST  5090. 1 A  Envimnitwgitttl  and  Natural  Resources  Program  Manual 
inqilonents  Navy  policy  for  shqiboard  medical  waste  disposal.  There  is  also  a  draft  guidance 
document  entided  Sh^board  Medical  M^hste  Guidance,  however,  it  could  not  be  confirmed 
whether  this  document  has  been  officially  released  by  Naval  Sea  Systems  Command. 

BUMED  has  cmly  been  involved  in  sh^board  medical  waste  management  from  the  stanc^int 
review  of  the  draft  guidance  document  (Ccxskram,  1991).  A  weakness  in  the  management 
of  infectious  waito  within  the  Navy  is  that  there  is  not  one  organization  that  is  reqionsible 
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for  medk»l  waste  management.  Ther^ie  foere  is  not  one  master  poligr  nor  even  one 
unifonn  set  of  well  defined  tenns  dmt  appiy  to  infectious  waste  management  throughout  die 
Navy. 

As  well  as  providing  an  overview  the  ^iplicable  Navy  regulations  and  guidance 
regarding  infectious  waste,  critical  commentary  such  regulations  and  guidance  is  provkled 
in  the  following  sections. 


4.6.1  OFNAVINST  5090.1A  Envinmmaital  and  Natural  Resources  Program 
Manual 

OPNAV  INSTRUCTION  5090. 1 A  was  issued  fay  die  Chief  of  Naval  Operations  on 
October  2,  1990.  The  puipose  of  die  instruction  is: 

"'B>  discuss  requireaeats,  detiacaUt  nspotuibilities,  and  issue  policy  for  the 
waoageaettt  of  die  eaviroameat  and  nataral  resources  for  all  Na\y  ships  and  shore 
activities.  ” 

The  definition  for  infectious  waste  is  provided  in  Section  10-3. 1  and  is  in  general  agreonent 
with  the  definition  of  infectious  waste  widi  the  crcqition  that  the  optional  categories  of 
infectious  waste  are  not  included.  The  EPA  definition  of  infectious  waste  is  discussed  in 
Chrqpter  4. 

In  regard  to  infectious  waste  managemoit.  Section  10-4.5  states  that  Federal  fecilides 
are  responsible  for  conqiliance  widi  state  infectious  waste  regulations.  Section  10-4.5.2  of 
die  instruction  rders  to  the  EB\'s  Demonstration  Program  required  by  the  MWTA  and 
states  tibat  Federal  fecilides  located  in  any  of  the  danonstradon  States  must  conqily  widi  EPA 
regulations. 

OPNAVINST  5090. 1 A  provides  audiority  and  assigns  responsibility  to  BUMED  for 
the  issuance  and  fevision  nf  BIJMF.DINST  6280  t  Management  of  Medical  >^te.  It  also 
requires  BUMED  to  ensure  diat  subordinate  commands  comply  with  Federal,  State  and  local 
and  Status  of  Forces  Agreonent  (SOFA)  requirements  regarding  the  idendficadon, 
goieradon,  handling,  storage,  transport,  treatment  and  disposal  of  infectious  waste.  SOFA's 
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are  defined  as  agieements  on  the  stationing  or  operations  of  forces  in  a  host  countiy.  The 
instmctkm  also  tasks  commanding  officers  of  idiore  activities  to  conq>]y  with  the  infectious 
waste  managonent  procedures  specified  in  BUMEDINST  6280. 1  and  to  provide  facilities  to 
receive  infectious  waste  from  sh^s. 

Section  10-S  OPNAVINST  5090. 1  establishes  Navy  policy  for  solid  waste  disposal. 
Infectious  waste  is  hy  definitfon  a  solid  waste  and  dierefoie  Navy  poliiy  on  solid  waste  is 
also  i^lkable  to  infectious  waste.  Section  10-S. 3  requires  that : 

"Solid  waste  waoageweai  plans  shall  be  developed  using  the  itUowing  priority 

basis: 

a.  Source  reducthn 

b  Recycling 

c.  Energy  recovery 

d.  Wiste  treatment 

e.  Contained  di^sal. 

Therefore,  BUMED  is  tasked  by  OPNAVINST  5090. 1  to  incoiporate  source  reduction, 
recycling  and  energy  recoveiy  into  BUMEDINST  6280.1.  These  concepts  are  not  adequate^ 
addressed  in  the  BUMED  instruction,  wdiich  is  discussed  in  the  following  section. 

Section  10-5.7  of  OPNAVINST  5090.  lA  sets  policy  for  infectious  waste  management 
in  foreign  countries.  This  policy  is  that  infectious  waste  shall  be  managed  in  substantially  the 
same  manner  as  diat  in  the  United  States. 

Chapter  17  of  OPNAVINST  5090.  lA  is  entitled  Iblhition  Prevention  Afloat.  Seetkm 
17-3.7.3  again  defines  medical  waste.  The  definition  in  Chiq>ter  17  is  essentially  the  same  as 
die  previous  definition  given  in  Cluqiter  10,  however,  the  category  of  contaminated  animal 
carcasses  has  beoi  Idi  out  It  is  presumed  that  this  was  done  because  contaminated  animal 
carcasses  are  rxrt  goierated  on  shqis.  Evoi  if  that  b  die  case,  there  is  no  need  to  redefine 
the  term  infectious  waste.  As  discussed  in  Chapter  3,  diere  is  a  need  for  one  uniform 
d^nition  of  infectious  waste  and  one  uniform  set  of  categories  of  infectious  waste  to  be  used 
diroughout  die  Navy. 

Section  17-5.8  of  the  instruction  provides  excellent  guidance  for  shipboard  treatment 
and  disposal  of  infectious  waste  and  general  solid  waste.  The  requirements  for  shqiboard 
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Table  V  Summary  of  InfectiouB  Waste  Disdiarge  Restrictkms 


Area 


Infectious  Wastes 


U.S.  Intenud  Waters 
and  Territorial  Seas 
(0-3  nm) 


Steam  sterilize,  store  and  transfer 
ashore.  No  discharges.  But,  see 
state/local  regs. 


U.S.  Qmtiguous  Zone  Same  as  U.S.  Internal  Waters 

(3  -  12  nm) 

12-25  nm  Same  as  U.S.  Internal  Waters 


>  25  nm 

>  50  nm  and  High 
Seas 


Foreign  Countries 


Comments 


Same  as  U.S.  Internal  Waters 

If  potential^  infectious  waste  presents 
health  hazard,  steam  sterilize,  package, 
weight  for  negative  buoyancy  and 
discharge.  No  discharge  of  sharps. 

The  packaging,  handling,  storage, 
transport,  treatment,  and  disposal  of 
infectious  waste  shall  be  as  prescribed 
by  qrpHcable  SOFA's. 

All  sharps  to  be  disposed  of  ashore. 
Plastic  and  wet  materials  shall  not  be 
incinerated.  Other  non-infectious 
medical  waste  may  be  di^sed  of  as 
trash  and  does  not  require  steam 
sterilization  or  special  handling.  The 
requirement  to  steam  sterilize  prior  to 
disposal  at  sea  does  not  apply  to 
submarines 


disposal  of  infectious  waste  are  also  summarized  in  Table  17. 1.  The  portion  of  Table  17. 1 
which  deals  widi  infectious  wastes  is  presrated  here  as  Table  V.  The  instruction  also 
specifically  requires  that  unused  sharps  be  treated  in  the  same  marmer  as  infectious  sharps. 
This  point  is  important  due  to  the  feet  that  if  an  unused  sharp  washes  up  on  a  beach  it  will  be 
difficult  to  determine  that  the  sharp  was  unused.  Therefore  the  unused  sharp  will  have  the 
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same  impact  oa  public  percq>tioa  as  a  contammated  shaip.  The  point  is  fuid^r  emphasized 
in  Section  17-6.8,  >^ch  tasks  cmnaumding  officers  and  masters  of  Navy  vessels  to  "ensure 
that  no  medical  materials  are  disposed  of  in  a  manner  that  poses  a  risk  or  perception  a  risk 
to  die  public  health  and  welfiue,  or  to  the  marine  environment" 


4.6.2  BUMED INSHTRUCTION  6280.1  Guiddines  for  Management  of  Medical 
Waste 

BUMEDINST  6280.1,  dated  25  Mardi  1991  is  die  current  instruction  for  die 
management  of  medical  waste  at  Medical  Treatment  Facilities  (MTFs)  and  Dental  Treatment 
Facilities  (DTFs).  A  copy  of  BUMEDINST  6280. 1  b  presented  m  Appendix  A.  The 
instruction  appears  to  be  written  mainly  from  the  point  of  view  of  minimizing  the 
occipational  risks  of  infectious  waste  and  b  weak  with  regard  to  the  effective,  dEcient 
management  of  die  waste  beyond  the  point  of  generation.  The  instruction  does  not  reference 
the  high  cost  of  infectious  waste  disposal,  set  policy  for,  or  stress  the  inpoftance  of  the 
minimization  or  reduction  of  infectious  waste.  The  following  introductory  paragraph  of  die 
instruction  expresses  diese  points: 

"Livakcd  data  suggests  that  the  Ueatweat  and  disposal  of  medical  waste  may 
be  a  sigai£cant  occupational  beahb  hazard  to  beahb  care  workers,  but  does  not 
appear  to  adversely  e£kct  the  environmem.  Recent  public  awareness  and  concern, 
however,  has  resulted  in  increased  federal.  State  and  Local  regulatory  agency 
interest  and  response.  ” 

Environmental  quality  criteria  and  standards  are  related  to  more  than  just  the  risk  of  a 
human  or  animal  contracting  an  infectious  disease.  Aesdietics  are  a  key  parameter  of 
environmoital  quality  and  therdore  ioproperly  managed  medical  waste  does  adversely 
impact  the  environment.  It  is  argued  that  this  impact  is  no  worse  than  the  inpact  of  normal 
trash,  however,  for  most  of  the  public,  it  is  much  more  accqitable  to  see  a  soda  can  on  die 
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beach  than  to  see  a  fringe.  Further,  it  is  oot  the  treatmoit  and  i  Isposal  of  the  waste  diat  is 
an  occiqMtional  hazard,  but,  the  mismanagement  of  die  waste  which  is  the  problem.  Data 
regarding  diis  occi^timial  hazard  is  no  longer  limited,  as  die  Center  for  Disease  Control 
estimates  that  annually,  twelve  diousand  cases  of  Hqiatitis  B  infections  occur  among 
heahhcaie  woikers  due  to  occiqiational  exposure  to  bkxid  (Wadiington  State,  1989). 

As  ducwa  in  Chiqiter  2,  trackable  costs  for  infectious  waste  disposal  at  Navy  medical 
facilities  has  doubled  in  four  years  and  there  is  nodiing  to  suggest  that  it  will  not  continue  to 
increase.  Any  effective  waste  managotnent  guidance  should  stress  die  importance  of  waste 
minhnizatiQn/reduction.  In  fact,  OPNAVINST  5090. 1 A  requires  diat  in  establishing  a  solid 
waste  management  plan,  the  first  priority  should  be  source  reduction.  The  onfy  guidance  to 
diis  regard  comes  as  parBgnq>h  3,  which  reads: 

"Nnnin^ctioua  \i6ste  Midicai  yMiste  deternaned  to  be  aoninibctious 

will  be  treated  as  general  waste,  using  currentfy  accq)ted  methods  of  collection, 
storage,  transport  and  disposal."' 

It  would  be  more  appropriate  for  die  guidance  to  require  that  a  managonent  plan  be  in  effect 
that  monitors  die  wastestream  to  <m8ure  diat  noninfectious  materials  are  not  routinely 
disposed  of  w^idi  infectious  waste.  The  problem  of  disposal  of  noninfectious  waste  as 
infectious  waste  is  one  that  requires  continuous  naonitoring  and  enforcement  When  routine 
monitoring  of  die  red  bags  at  Camp  Pendleton  began,  it  was  estimated  diat  SO  percent  of  all 
red  bag  waste  was  clearly  noninfectious.  Such  items  as  laige  cardboard  boxes  used  for 
packaging  of  medical  siqiplies,  newspqiers,  administrative  piqierwoik,  soda  cans  and  hmeb 
pqiers  were  commonfy  found.  Less  common  items  included  an  entire  lemon  meringue  pie,  a 
2.5  gallon  jug  of  drinking  water,  bed  sheets,  hospital  gowns  and  scrubs,  and  paperwoik 
intended  to  be  destroyed  in  accordance  writh  privaiy  act  procedures.  This  does  not  indicate 
that  Canq)  Pendleton’s  managonent  of  medical  waste  was  eKceptkmaUy  poor.  I  have 
observed  diis  same  phenomena  in  other  hospitals,  bodi  military  and  civilian.  In  feet,  in 
several  trips  to  an  Air  Force  Hospital  in  Austin,  Texas,  during  the  summer  of  1992,  it 
appeared  that  there  was  no  concern  for  the  high  cost  of  infectious  waste  disposal.  Many 
offices  and  exam  rooms  contained  only  red  bag  receptacles  and  virtual^  all  trash  was 
disposed  of  as  infectious.  One  red  bag  was  observed  to  be  fiill  of  nothing  but  large  ‘sheets  of 
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roll  paper  vt4iich  are  used  to  cover  die  exam  table.  Upon  cooqiletkm  of  one  patients 
exammatkm  for  a  wart,  the  piqier  vras  i^am  torn  off  and  disposed  of  as  infectious  waide. 

Even  more  interesting  is  the  fact  diat  the  patient  did  not  cvai  sit  on  or  touch  tbe  exam  table 
and  diat  die  patient  was  nc^  even  treated  but  referred  to  another  (^ce. 

This  very  expensive  non-segregation  of  waste  is  a  resuh  of  a  natural  tendency  to 
discard  waste  in  the  receptacle  that  is  most  convenient  and  in  hospitals  red  bags  are  usually 
very  ccmvenient  As  another  exan^le  of  diis  tendency,  consider  die  recycling  of  aluminum 
cans  in  public  buildings.  If  die  opening  in  the  recycling  containers  wiU  accommodate 
anything  more  than  a  12  ounce  can,  people  will  discard  whatever  trash  th^  have  in  dieir 
hand  into  that  container  even  though  die  container  is  clearly  marked  for  recycled  aluminum 
only. 

An  additional  problem  widi  the  statement  on  noninfectious  waste  is  that  it  is  not 
correct  to  state  that  medical  waste  which  is  noninfectious  will  be  treated  as  general  waste,  as 
die  viaste  may  be  a  hazardous  waste  or  a  waste  which  is  regulated  under  TSCA.  Medical 
waste  which  is  hazardous  is  discussed  in  Chapter  3. 

The  onfy  reference  cited  in  die  instruction  is  29  CFR  1910. 132  (a)  and  (c).  This 
reference  is  the  OSHA  Personal  Protective  Equipment  regulation  and  is  not  specific  to 
medical  waste  handling.  The  bloodbome  pathogen  regulation  (§  1910. 1030)  describes  the 
qipropriate  equipment  to  be  worn  wdien  handling  infectious  waste.  Any  revision  to 
BUMEDINST  6280. 1  should  incoiporate  diis  bloodbome  pathogoi  regulatkm  as  a  referoice. 
Additionally,  a  reference  should  be  provided  to  the  EPA  Guide  for  Infectious  Waste 
Manayement  or  to  wdiatever  die  most  current  EB\  guidance  or  regulation  regarding 
infectious  waste  is  at  the  time.  OSHA  does  not  have  authority  to  regulate  the  treatment  and 
disposal  of  medical  waste  other  dian  widi  regard  to  the  occiqiatkmal  hazards  of  such. 

In  regard  to  packaging  and  handling  of  infectious  waste,  the  instruction  provides  some 
detail.  However,  packaging  materials  are  described  loosely,  using  terms  such  as  "rigid, 
puncture  resistant"  and  "leak  proof  plastic".  It  would  be  much  more  beneficial  to  provide  a 
reference  to  a  definitive  specification  such  as  American  National  Standards  Institute  (ANSI) 
or  American  Society  for  Testing  and  Materials  (ASTM). 

The  instruction's  guidance  on  treatment  and  disposal  includes  a  table  oititled  "Table 
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1,  Treatment  and  Disposal  Methods  for  Infectious  Medical  'WMte''.  However,  die  guidance 
is  confusing  because  the  listed  types  of  medical  waste  do  not  exactly  follow  the  types 
waste  as  set  forth  in  die  definitions.  Problems  associated  with  the  defmitkms  used  to  classify 
infectious  waste  were  described  in  Chapter  3.  Again  it  is  pointed  out  diat  die  Navy  sbmild 
use  a  classification  tyston  such  as  used  by  the  EIA.  Cmdiision  will  be  eliminated  by  a  well 
defined  set  of  waste  types  even  though  die  treatment  of  each  waste  type  nuty  differ  firmn  state 
to  state.  In  referring  to  die  table,  paragraph  f.(2)  states  "Treatment  must  follow 
recommended  guidelines  in  table  1.  However,  more  confusion  is  generated  by  the  first 
footnote  of  table  1  which  states,  "However,  aheraative  treatment  and  disposal  m^ioda  may 
be  used  if  effective  and  environmentally  sound."  The  instructiQn  does  not  suggest  who  is  to 
determine  die  effectiveness  or  environmental  soundness  of  the  ahemative  methods  of 
treatment.  A  better  policy  would  be  to  provide  a  table  of  preferred  mediods  of  treatment  for 
each  of  the  EPA  types  of  infectious  waste  and  to  alkw  die  use  of  ahemative  methods  when 
such  methods  are  in  compliance  with  Federal,  State  and  Local  regulations  and  upon  approval 
of  die  Bureau  of  Medicine  and  Surgety. 

4.6.3  Shipboard  Medical  Waste  Management  Guidance 

The  Shpboard  Medical  V^ste  Guidance  Document  was  w^tten  by  die  Naval  Sea 
Systons  Command  (NAVSEA).  A  final  copy  was  not  able  to  be  obtained,  however,  the 
draft  copy  dated  April  1991  appears  to  be  fairly  complete.  The  document  is  intended  to 
provide  further  anplification  and  detail  of  the  shipboard  medical  waste  guidance  provided  in 
OPNAVINST  5090. 1 A.  It  is  also  ipparent  that  parts  of  the  document  follow  BUMEDINST 
6280. 1  fairly  closely.  Bortions  of  the  guidance  that  are  ipplicable  to  infectious  waste 
management  ashore  or  afloat  are  taken  from  the  BUMED  instruction.  The  parts  which  are 
specific  to  shipboard  medical  waste  have  been  added  by  NAVSEA.  Ironically,  the  parts 
written  by  NAVSEA  provide  more  detailed  guidance  and  better  management  policy  tiban  the 
parts  taken  from  die  BUMED  instruction.  For  example,  the  description  of  plastic  bags  to  be 
used  for  infectious  waste  is  taken  from  the  BUMED  instruction  and  reads  as  follows: 

"Plastic  bags  should  be  of  suScieat  quality  so  that  onty  one  bag  is  needed  for  most 
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akuMtmaa" 

Thu  practice  of  using  ncm-definitive  specificaticMU  v/aa  described  in  the  previous  section. 

For  coocqMtrison,  the  sectkm  on  8h:q>board  incinerators,  which  vms  written  fay  NAVSEA 
reads: 

"The  MILrSPBC  incintrator  (MILrI-15650p)  used  by  the  Navy  is  an  exceaa  air,  aiagk 

cbaabcr  incinerator.... " 

The  use  oS  a  reference  to  a  standardized  specifkatim  leaves  no  room  for  confusion  in  finding 
the  proper  material  or  equifmient  to  be  used.  Bodi  die  BUMED  mstructxm  and  the 
NAVSEA  docununt  should  be  rewritten  to  incoiporate  standard  specifications  wdierever 
material  or  equqiment  is  referenced.  In  cases  where  a  particular  state  may  have  a  more  rigid 
requirement,  a  statement  can  be  added  dial  indicates  to  meet  or  exceed  die  referenced 
specificatkm  in  order  to  oonqily  widi  state  regulations. 

Guidance  on  segregation  of  wastes  is  more  emphatic  dian  that  contained  in  the 
BUMED  instruction.  Psragrqih  in.A(3)  states  that  "Selective  segregation  of  medical  waste 
will  reduce  significantly  the  quantity  of  infectious  waste  diat  must  be  processed  and  stored 
onboard.”  Obviously,  die  logistical  considerations  of  life  onboard  sh^  require  that  personnel 
be  more  conservative  in  producing  waste.  This  is  reflected  in  die  stronger  emidiasu  on 
segregation  of  infectious  fnnn  non-infectious  waste. 

The  guidance  document  also  contams  a  table  ^  shipboard  infectious  medical  waste 
requiranents  and  a  table  of  odier  (non-infectious)  shqiboard  medical  waste  requirements. 
These  tables  provide  adequate  logistical  detail,  however,  reference  to  standardized 
specifications  for  waste  packaging  is  missing.  Incluskni  of  diese  specifications  would 
enhance  die  usefulness  of  die  tables. 

4.7  State  Regulations 

A  discussion  each  states  infectious  waste  regi'lations  is  b^xind  dm  scope  of  diis 
rqxiit.  Additionally,  die  state  regulations  are  changing  so  fast  that  the  accuracy  of  literature 
on  die  subject  beemnes  questionable  over  the  period  of  several  memths.  Persons  respcmsible 
for  the  managonent  of  infmtious  waste  must  stay  current  with  infectious  waste  legislation  in 
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their  paiticulAr  state  and  in  any  states  to  whidb  dieir  >wa8te  is  shaped.  This  Section  provkfes 
a  few  brief  ccnnments  on  current  and  future  areas  of  state  infectious  waste  regulation. 
Infectious  waste  is  currently  regulated  liy  44  states  (American  Medical  News,  Msy  18, 

1992).  These  regulatkms  vary  widely  from  state  to  state,  with  the  most  stringent  regulatioas 
occurring  in  New  \btk  and  New  JersQr.  These  states  have  issued  regulations  wdiich  exceed 
the  requirements  of  die  MWTA  demonstration  program.  In  Deconber,  1991,  the  State 
New  "Vbrk  issued  regulations  that  establish  minimum  standards  for  the  <^rati(Hi  and  licensing 
medical  waste  treatment  technologies.  The  regulatxms  were  established  in  reqxmse  to  the 
increase  in  die  use  alternative  technologies  after  new  clean  air  regulations  resulted  in  the 
shut  down  of  most  infectious  waste  incinerators.  The  New  'Vbrk  regulations  are  expected  to 
serve  as  a  model  for  several  other  states  (Modem  Healthcare,  December  9,  1991). 

As  of  Jufy  1992,  no  states  have  implemented  regulations  for  household  infectious 
wastes.  However,  these  wastes  have  been  blamed  as  die  ultimate  cause  of  many  dT  die 
beach  wash>ups.  One  researcher  pointed  out  diat  a  city  such  as  New  \brk  with  over  100,(X)0 
diabetics  using  insulin  daify  would  generate  35  million  qrringes  annua%  (Sugrue,  1991). 
Regulatkm  household  infectious  waste  msy  be  the  next  frontier  in  infectious  waste 
managemenL  One  ipproach  to  this  could  be  to  require  the  issue  of  small  sharps  containers 
wdien  prescrptions  are  filled  and  to  require  the  patioit  to  turn  in  die  containers  prior  to  the 
next  rdill.  The  small  sharps  containers  are  current^  available  and  are  used  by  healthcare 
professionals  who  provide  treatment  in  patirmts  homes  or  place  of  business.  In  Naval 
Hospitals,  prescriptions  are  usualfy  filled  from  the  pharmacy  within  die  hospital.  It  wxiuld  be 
feirl^  simple  to  receive  the  home  healtbcare  sharps  containers  at  the  {diannacy  and  dispose  of 
them  widi  the  remainder  of  the  hospital  gmerated  sharps.  Initiation  of  diis  program  on  a 
voluntary  basis  would  at  minimum  offer  concerned  patioits  with  a  responsible  method  of 
disposal  their  syringes. 

4.8  Proposed  Federal  Legisladon 

On  June  22,  1992,  American  Medical  News  reported  that  new  regulations  are 
contained  in  legislation  sponsored  by  Senators  Baucus  (  D.  Mont.)  and  Durenberger  (R. 
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Minn).  The  proposed  regulations  would  redefine  die  d^inition  of  medical  waste  to  include 
"eveiy  item  used  in  a  doctor's  office  for  diagnoses  or  treatment.”  These  regulations  appear 
to  be  irrational,  as  itmns  wdiich  pose  no  risk  to  public  healdi  would  become  regulated  wiiile 
more  than  1  billkm  sharps  gmerated  annually  dirough  home  healthcare  would  remain 
unregulated.  The  main  proponents  die  legislation  are  ttpotied  to  be  the  qxmson  and  tbe 
infectious  waste  managonent  companies.  The  article  also  rqwited  that  the  interim  rqports 
regarding  die  MWIA  danonstration  program  from  die  and  the  Agen<y  for  Ibxic 
Substances  and  Disease  Registry  (ATSDR)  have  not  indicated  the  need  for  such  regulation. 
The  final  EIA  report  on  the  demonstration  program  is  due  to  Cmigress  in  die  fidl  of  1992. 
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5.0  Infectious  Waste  Handling,  BuJcaging  and  Storage 


Infectious  waste  handling,  packaging  and  storage  requirements  are  dqjeadent  tqxm 
several  fiactors,  which  include: 

•  Federal,  State  and  local  regulatkms 

•  Type  of  infectious  waste 

•  Mediod  of  infectious  vwiste  treatment  to  be  used. 

This  chapter  provides  a  description  some  of  the  requirements  and  techniques  used  in  tihe 
handling,  packaging  and  storage  of  infectious  wnste.  As  with  all  regulatems  pertaining  to 
infectious  waste,  the  regulations  specific  to  diis  chapter  vary  widely  from  State  to  State. 
However,  OSHA's  new  regulation  on  bloodbome  pathogens  has  recently  resulted  in  some 
consisteagr  on  a  federal  level  especialfy  in  regard  to  handling  and  packaging  of  the  waste. 


5.1  Handling 

Handling  of  infectious  waste  occurs  during  segregation  at  the  point  a(  generation, 
packaging  and  collection  of  the  waste,  and  treatment  and  di^sal.  Segregation  serves  to 
prevoit  contamination  of  larger  quantities  of  non-infectious  waste,  ensure  that  infectious 
waste  is  treated  in  a  maimer  dmt  minimizes  danger  to  human  heaMr  and  die  environment, 
reduce  die  cost  of  waste  treatment  practices  by  preventing  general  waste  from  being  treated 
with  the  high  cost  methods  used  for  infectious  waste,  and  to  ensure  diat  die  various  types  of 
infectious  waste  are  handled  and  treated  in  an  iqipropriate  maimer. 

Proper  handling  techniques  for  infectious  waste  are  designed  to  minimize  die 
occupational  exposure  to  the  infectious  pathogens  (xmtained  in  the  waste.  Exposure  to 
padiogois  requires  that  die  pathogoi  hove  a  portal  of  entry  into  the  person  handling  the 
waste.  Ibssible  portals  of  oitiy  for  substances  into  die  body  include  penetration,  inhalation, 
ingestion  and  absorption  through  the  skin.  Wtik  pathogenic  organisms,  the  greater  ride  of 
exposure  is  when  puncture  of  the  skin  occurs  with  a  contaminated  sharp  object  This  is  why 
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the  most  stringent  regulations  apply  to  the  handling  of  sharps.  Exposure  through  inhalation 
can  occur  v^^ien  pathogens  are  present  in  aerosols  or  dust  that  is  disturbed  when  waste  is 
handled.  Ingestion  of  pathogens  can  occur  when  a  person  eats  or  touches  the  mouth  or  nose 
with  hands  after  contact  with  infectious  waste,  or  when  infectious  liquids  are  splashed 
directly  into  the  mouth  or  nose.  It  is  not  expected  that  absorption  of  pathogens  duough  the 
skin  is  a  high  risk,  however,  it  is  possible  that  this  form  of  infection  can  occur  duough 
mucous  monbranes  such  as  the  eyes. 

The  most  prevalent  regulation  of  infectious  waste  handling  procedures  is  contained  in 
OSHA's  bloodbome  pathogen  regulation  (29  CFR  1910),  which  was  discussed  in  Chapter  3. 
The  regulation  includes  such  items  as: 

•  Engineering  and  work  practice  controls 

•  Required  personal  protective  equipment 

•  Housekeeping  requir^ents 

•  Enq)kyee  training  requirements 

•  Recordkeeping  requirements 

•  Labeling  requirements. 

Prior  to  the  OSHA  regulation,  infectious  waste  handling  was  regulated  mainly  1^  state 
regulation. 

5.2  Packaging 

Regulation  of  infectious  waste  packaging  is  still  largely  controlled  through  state 
regulations.  The  OSHA  bloodbome  pathogen 
regulation  requires  diat  a  standard  biohazard 
^mbol  be  placed  on  all  infectious  waste 
containers.  However,  the  regulaaon  does  ix>t 
describe  specific  strength  requirmi^its  for 
packaging  but  uses  descriptive  words  such  as 
"puncture  resistant"  and  "leakprooP.  The 
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Figure  4  Biohazard  Symbol 


bkdiazard  symbol  required  by  tfie  OSHA  regulalkm  is  shown  in  Figure  4.  Labels  or 
packaging  are  required  to  be  fluorescent  orange  or  orange-red,  with  lettering  or  symbob  in  a 
contrasting  color.  Waste  that  has  been  decontaminated  or  treated  b  not  required  to  be 
labeled  as  infectbus  or  biohazardous. 

State  regulation  <m  package  strengdi  varies  ftmn  the  use  of  adjectives  such  as 
"leakproof',  "puncture  resistant",  or  ”inq>ervkHis",  to  the  use  q)ecific  standards  as  diose 
established  by  the  American  Society  for  Testing  and  Materiab  (ASTM).  Some  ASTM 
standards  vdiich  are  used  for  infectious  waste  packaging  ate  the  "125  pound  drop-weight  test” 
or  die  ”165  gram  dropped-dart-inqiact  test"  Some  states  have  added  their  own  requiremeato 
to  diese  standards  such  as  Ohio's  requirenient  for  die  "water  test”,  in  udiich  a  bag  b  required 
to  hold  twenty-five  pounds  of  water  for  30  seconds  (Shumaker  1990).  Other  requirements 
include  die  use  of  double  bagging,  in  which  one  bag  b  placed  within  another,  or  the  use  cf  a 
bag  inside  a  corrugated  carAward  box.  In  Chiqiter  4,  it  was  pointed  out  as  a  weakness  that 
Navy  policy  does  not  use  a  standard  specification  on  its  packaging  requirements.  Even 
diough  State  requirements  vary,  the  Navy  should  use  an  availabk  standard  qiecificatkm  with 
a  meet  or  exceed  policy  for  States  widi  more  stringent  requirements.  Thb  would  also  be 
usdul  in  ensuring  dial  an  adequate  waste  package  b  procured  for  use  on  sh^s,  which 
eliminates  rqiackaging  requirements  wdien  a  sh^  arrives  at  a  port  that  requires  use  ot  a 
product  wdiich  meets  a  standard  specification. 


5.3  Storage 

Storage  requiremente  for  infectious  waste  are  also  primarily  a  result  of  State 
regulation  and  vary  from  State  to  State.  Typically  die  regulations  intend  to  limit  the  wnnes 
exposure  to  rodents  and  weadier,  or  to  limit  the  time  or  tanperature  conditions  in  which  the 
waste  b  stored.  £?q>osure  to  rodoits  and  weadier  b  controlled  so  that  padiogens  can  not  be 
spread  through  infection  of  die  rodents,  or  dirough  rain&U  nmc^  from  d»;  waste. 
Limitations  on  storage  time  and  tenqierature  are  enforced  m  order  to  keep  die  waste  from 
putr^ing.  Additional  regubtion  b  in  the  form  of  requirements  for  locked  i^rage  or  signs 
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which  indicate  dial  infectious  or  biohazardous  waste  b  stored  within. 

Table  VI  Varbtion  in  Infectious  Waste  Storage  Requironents  Am<»ig  Several  States 


State 

Storage  Requirement 

Califomb 

No  more  dian  4  days  at  temperatures  above  32°F  or  iq)  to 
Ninety  days  at  temperatures  below  32°F 

Delaware 

Ninety  days  at  temperatures  from  -4  to  -1°F,  forty-five 
days  at  tenqieratures  tq>  to  45°F  and  fourteen  days  at 
temperatures  up  to  64°F 

Peimsylvanb 

24  hours  at  room  temperature  for  blood,  body  fluids,  Ixxty 
parts  and  cultures  and  stocks  of  etiologic  agents;  Three 
days  at  room  temperature  for  infectious  wastes  other  than 
previously  mentioned;  Five  days  if  refrigerated  and  ninety 
days  if  frozen 

Florida 

Thirty  days  regardless  of  temperature 

New  York 

Five  days  regardless  of  tenqierature 

Arizona 

72  hours  regardless  of  temperature 

Exanq)les  of  time-tenqjerature  requirements  for  the  storage  of  infectious  waste, 
inqwsed  by  several  states,  are  shown  in  Table  VI.  In  contrast  to  the  requirranents  shown  in 
the  table  some  states  again  use  non-specific  requiremoits  such  as  "the  waste  must  be  stored 
in  such  a  manner  as  to  ovoid  putrefaction  of  waste.”  Navy  policy  states  that  infectious  waste 
storage  should  be  limited  to  4  to  7  days  without  refrigeration  excq^t  in  States  with  stricter 
requirements.  This  is  one  of  the  few  areas  in  which  the  Navy  polity  is  specific  in  its 
requironents.  Table  VI  was  compiled  from  infonnation  contained  in  Infectious  Waste:  A 
guide  to  State  Regulation  and  a  Cry  for  Federal  Intervaition:  as  published  in  Notre  Dame 
Law  Review  [Vol.  66:555  1990]. 

As  with  all  areas  of  infectious  waste  regulation,  it  is  critical  that  persons  involved 
with  infectious  waste  management  remain  current  on  all  Federal,  State  and  local  regulations 
v^ch  apply  to  handling,  packaging  and  storage  of  infectious  waste. 
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6.0  Infectious  Waste  TVeatment  and  Disposal  Alternatives 


There  are  numerous  medioda  for  the  treatment  and  d^tosal  infectious  medical 
waste.  The  iq^licability^  of  diese  mediods  for  a  particular  fecilily  depends  on  such  variables 
as: 

•  Federal,  State  or  local  regulations  applicable  to  treatment  and  disposal 

•  Type  and  quantity  of  waste  generated 

•  On-site  space  available  for  treatment  operations 

•  Availability  and  cost  for  landfill  disposal  of  treated  wastes. 

This  clutyter  discusses  die  major  mediods  diat  are  currentty  in  use  by  or  available  to  die 
Navy.  The  treatment  mediods  are  mainly  presented  feom  a  waste  management  perspective 
and  only  minimal  technical  and  operating  details  are  presented.  While  the  relative 
advantages  and  disadvantages  of  each  method  are  presented,  no  conclusion  can  be  made  as  to 
the  best  or  prderred  mediod  that  should  be  used  by  die  Navy  as  diis  decision  must  be  made 
on  a  site  specific  basis. 

The  treatment  methods  which  are  presented  represent  the  technologies  that  are  most 
widely  accqited  and  used.  However,  as  regulaticm  of  infectious  waste  cmitinues  to  change, 
new  technologies  for  treating  die  waste  will  continue  to  oneige  and  be  evaluated.  Also, 
Federal,  State  and  local  air  polhitkm  regulations  are  having  a  tremendous  impact  on  mediods 
used  to  treat  infectious  waste.  Currentty,  this  impact  is  mainty  affecting  the  use  of 
incineration,  however,  States  are  beginning  to  establish  standards  for  the  use  of  microwave 
sterilization,  steam  sterilization  and  chemical  disinfection. 

Table  Vn  shows  a  comparison  of  the  treatment  technologies  which  are  discussed  in 
the  following  sections.  These  technologies  include  incineration,  steam  sterilization,  chemical 
disinfection  and  microwave  sterilization.  Landfill  di^sal  and  contracted  disposal  are  also 
addressed  in  this  chipter.  However,  these  disposal  techniques  are  not  included  in  Table  VII 
as  diey  are  not  treatment  technologies  in  themselves.  LandfUl  disposal  typically  relies  cm  a 
treatment  technology  prior  to  disposal  and  contracted  disposal  uses  cme  or  more  of  the 
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technologies  U8ua%  at  an  off-site  location,  lable  Vn  was  modified  from  Thbie  S.  1  from 
InfectioMS  and  Medical  Waste  Management  fay  Gordon  and  Reinhardt  (1991). 

Table  Vn  Ccnnparison  of  Treatment  Technologies 


l>pe  lYsatmcot  Tcchnolofy 

Biclor 

Indneratlon 

Steam  Sterilization 

Chemical 

Disinfection/with 

shredding 

Mkronave 

SteriUzatlonywith 

shredding 

Operations 

Applicability 

Almost  all  infectious 
wastes 

Most  infectious 
wastes 

Most  infectious 
wastes 

Most  infectious 
wastes 

Equqmmt  operation 

Cofiq>lex 

Stogrle 

1 

1 

Moderatdy 

Conq>lex 

Operator 

lequironeata 

Highly  skilled 

Trained 

trained 

l^bll  trained 

l^te  segregation 

\fery  little 

Must  eliminate  non- 
treatable  waste 

Must  diminate  non- 
treatable  waste 

Must  diminate  non 
treatable  waste 

Load  standardization 

Non-unifoim  loads 
will  increase  the 
oonqrlcxity  of 
operation 

Needed 

Needed 

Needed 

Effect  of  treatment 

V^te  completely 
destroyed 

Appearance  of  waste 
unchanged 

l^te  is  shredded  to 

become 

unrecognizable 

t^bste  is  shredded 
to  become 
unrecognizable 

Vblinnc  icductioa 

85  -  95  % 

<30% 

Up  to  85% 

Up  to  85% 

Occiqrational 

hayntri* 

Moderate 

Low 

Moderate 

Low 

Testing 

Cortq)Iex,  expensive 

Easy,  inexpensive 

Under  development 

Easy,  inexpensive 

Potential  side 
benefits 

Energy  recovery 

None 

None 

Use  of  residue  as 
fud 

Oiuite/ofGiite 

location 

Both 

Both 

Both 

Both 
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Table  VII  Contmocd 


Type  of  Treatment  Technology 

Actor 

Incineration 

Steam  Stcrillration 

Chemkal 

DIsInfectioii/wIth 

shredding 

Mkrowave 

SteriUzatioiiAiith 

shredding 

Regulatory 

Requirements 

Medical  waste 
tracking  regulations 

Apply  in 

demonstration  States 

Apply  in 

demonstration  States 

Ap|dy  in 

demonstration  States 

Apply  in 

demorutration  States 

Federal  Regulations 
iq>ply  to 

Air  onissions,  ash 
disposal,  wastewater 
from  scrubber 

lAAstewater 

discharge 

IMutewater 

diadiarge 

\ihstewater 

discharge 

In  addition.  State 
may  regulate 

Air  onissiona 

Air  emiasioiu 

Air  onissions 

Air  onissioiu 

Disposal  of  Residue 

Ash  may  be  a 
hazardous  waste 
subject  to  RCRA 

EfBuent  to  sanitary 
sewer/Residue  to 
landfill-m^  require 
shredding  dependent 
on  State  Reg. 

Effluoit  to  sanitary 
sewer/residue  to 
landfill 

Effluent  to  sanitary 
sewer/Residue  to 
landfill 

Annit  requimnents 

Air  Pollution  Permit 

Usually  none 

Usually  none 

Usually  ncme 

Costs 

Coital  Costs 

Extiemdy  High 

Low 

Moderate 

Moderate 

Labor  Costs 

High 

Low 

Low 

Low 

Operating  Costs 

High 

Low 

Moderate 

Low-Moderate 

Maintenance  Costa 

High 

Low 

Moderate 

Moderate 

Downtime 

High 

Low 

Moderate 

Moderate 

6.1  Indnenitioii 

In  1989,  an  American  Hospital  Association  survey  showed  that  sixty-sevoi  percent  of 
the  nations  nearly  6900  hospitals  used  on-site  incineration  (Shumaker,  1990).  As  stated  by 
the  EB\,  "the  primary  objective  of  hospital  waste  incineration  is  the  destruction  of  pathogens 
in  infectious  waste"  (EB\,  1991).  However,  additkmal  benrdits  incineration  include  the 


44 


fiict  that  die  waste  is  rendered  unrecognizable  and  that  diere  is  little  or  no  residual  or  treated 
wnste  to  subsequoitfy  dispose  of.  In  fiict,  if  air  pollution  requirements  and  costs  associated 
with  conq)liance  could  be  overlooked,  incineration  would  be  the  ideal  method  of  treatment 
for  infectious  waste.  Obvious^,  die  air  pollution  and  cost  consideratkms  can  not  be 
overlooked,  thus  incineration  is  becoming  a  diing  of  the  past  for  infectious  waste  treatment  at 
many  facilities.  While  384  medical  waste  incinerators  were  in  operatkm  in  New  \bik  in 
1990,  only  50  to  75  of  these  were  estimated  to  be  able  to  conqily  with  air  pollution 
requironents  in  order  to  remain  in  operation  by  the  end  of  1991  (Modem 
Healdicare/December  9,  1991). 

existing  incinerators,  it  is  often  not  economically  feasible  for  a  hospital  to 
iqigrade  the  incinerator  to  meet  air  permit  requiremoits.  When  considering  a  new 
incinerator,  it  is  possible  diat  fay  du  time  die  incinerator  is  programmed,  designed  and 
constructed,  the  air  pollution  requirements  will  have  changed  so  significant^  that  die 
operation  will  not  be  able  to  be  permitted.  During  1990, 1  observed  several  classified 
advertisements  in  trade  magazines  for  incinerators  which  were  constructed  in  California  and 
could  never  be  operated.  These  incinerators  were  for  sale  fay  the  hospitab  which  cwned 
than  in  attenqit  to  sell  dion  to  a  humility  in  a  state  with  less  stringent  air  pollution 
requironents. 

Even  regional  incinerators,  which  attempt  to  take  advantage  of  economy  of  scale,  are 
finding  it  difficult  to  operate  cost  effectively.  Browning  Ferris  Industries  (BFI)  recoitfy 
closed  its  southern  California  infectious  waste  incineration  facility  when  it  could  no  longer 
compfy^  wath  air  pollution  requirements.  BFI  now  uses  steam  sterilization  for  its  regional 
infectious  waste  operations  in  California.  BH  is  also  constructing  a  regional  steam 
sterilization  facility  in  Texas  because  of  the  troubles  associated  with  incineration  permitting. 
Currendy,  infectious  waste  which  is  disposed  of  fay  contract  m  central  Texas  is  shaped  to 
Louisiana  for  its  ultimate  disposal. 

Prior  to  aity  extoisive  regulation  of  infectious  waste,  hospitals  often  had  incinerators 
that  were  designed  maialy  for  the  incineration  of  padK>k>gical  wastes.  These  wastes  include 
recognizable  bo^  parts  or  body  tissues  as  described  in  Chapter  3.  As  regulation  of 
infectious  waste  increased,  so  did  the  volume  and  number  of  different  types  of  infectious 
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waste.  This  si!i4>]y  increased  the  quantity  and  types  of  wastes  which  were  incinerated  in  the 
incinerators  which  were  originalty  intoided  for  pathological  waste.  lithological  waste  has  a 
miu:h  lower  heating  value  than  the  current  infectious  waste  stream  which  contains  large 
quantities  of  p^r  and  plastic.  The  addition  of  these  materials  with  significantly  higher 
burning  tenqjeratuies  caus^  operation  and  maintenance  problems  in  the  pathological 
incinerators. 

This  scenario  is  exactly  what  occurred  over  foe  15  year  operation  period  of  foe 
incinerator  at  Naval  Hospital,  Canq)  Pendleton.  Additionally,  foe  incinerator  at  Camp 
Pendleton  became  a  convenimt  disposal  point  for  ixm-medically  related  wastes  ^^ch 
required  special  handling.  These  wastes  included  such  itons  as  confiscated  marijuana, 
sensitive  documents,  reels  of  soisitive  magnetic  t(q>e8  and  American  flags  that  had 
accidentally  touched  foe  ground.  While  all  of  foese  items  were  legally  disposed  of  from  foe 
stan(^int  of  their  particular  handling  requiremotts,  (i.e.  in  accordance  with  security 
requirements  or  consistent  with  Navy /Marine  Corps  policy)  foe  incinerator  was  explicitly 
permitted  for  pathological  wastes  only.  Therefore,  foe  disposal  of  items  other  foan 
pathological  wastes  constituted  operation  of  foe  incinerator  outside  foe  limits  of  its  permit. 
Further,  each  day  of  operation  outside  foe  permit  requironents  was  potentially  subject  to  a 
$10,000  fine  and  six  months  inqrrisonment.  This  exaiiq>le  is  presented  in  order  to  indicate 
some  of  foe  risks  or  vulnerabilities  associated  wifo  operation  of  an  incinerator.  Well 
intended  practices  and  procedures  can  evolve  to  foe  point  of  being  serious  violations  of  law. 
Fortunately,  in  this  case  the  practice  was  stopped  prior  to  any  violations  being  issued. 
Evoitually  foe  incinerator  was  shut  dcrwn  because  it  could  no  longer  compty  wifo  air 
pollution  standards  even  on  foe  waste  that  it  was  designed  to  bum. 

When  properly  designed  and  operated,  incinerators  can  provide  effective  destruction 
of  all  classifications  of  infectious  waste.  As  described  in  Chapter  3,  hazardous  wastes  may 
be  present  in  foe  medical  waste  stream.  If  foe  incinerator  is  not  specifically  pennith  d  to 
bum  hazardous  wastes,  foese  wastes  must  be  dealt  wifo  through  some  other  method  of 
disposal  in  conq>liance  wifo  RCRA.  An  additional  concern  wifo  incinerators  is  foat  foe  ash 
may  exhibit  characteristics  of  hazardous  waste  even  though  foe  materials  which  were 
incinerated  were  not  hazardous  wastes.  This  will  result  in  foe  requiiranent  foat  ash  removed 
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fiom  die  tacmerator  be  disposed  of  as  a  LiZardous  waste. 


6.2  Steam  Steiilizatimi 

Steam  sterilization  is  nqiidty  gaining  popularity  as  an  effective  method  for  treating 
infectious  waste.  The  units  are  easy  to  install,  q[>erate  and  maintain  and  offer  b(^  individual 
hospitals  and  large  regional  fiicilities  a  cost  dfective  ahemative  to  incineration.  Steam 
sterilization  uses  saturated  steam  under  pressure  for  a  predetermined  exposure  time  in  order 
to  destroy  padiogens.  In  reality,  die  waste  is  not  compktely  sterilized,  however,  the  term 
sterilization  is  commcmly  used  to  describe  the  process.  The  effectiveness  of  treatment  is 
usualty  measured  by  placing  cultures  of  indicator  organisms  in  batches  of  the  waste  and  then 
measuring  the  survival  of  diese  organisms.  State  regulation  of  the  process  is  usualty  comists 
of  specification  of  die  minimum  exposure  time  and  temperature,  and  frequency  of  monitoring 
for  dfective  pathogen  destruction. 

Steam  for  die  process  can  either  be  generated  by  die  sterilization  unit  or  can  be 
obtained  from  a  st^am  source  alread|y  available  at  the  fecility.  Hospitals  typically  hove 
abundant  steam  for  such  purposes  as  heating,  cooling,  cooking  and  other  sterilization 
procedures  within  the  hospital.  Whoi  steam  is  aheacty  available  at  die  fecility  it  adds  to  the 
cost  effectiveness  of  die  process. 

Upon  conqiletion  of  die  sterilizatkm  process,  the  waste  can  usualty  be  diqiosed  in 
the  normal  trash  contactor  followed  by  landfill  disposal.  However,  some  states  require  die 
sterilized  waste  to  be  rendered  unrecognizable  prior  to  landfill  disposal.  Sometimes  diis 
requirement  only  applies  to  certain  classes  of  waste,  such  as  anatomical  body  parts  or  sharps. 
The  concerns  with  sharps  relate  to  the  occupational  hazards  to  waste  disposal  imikers  and  to 
die  fact  that  syringes  remain  useable  after  sterilization  and  dius  cause  a  risk  of  dmg  users 
obtaining  the  syringes  from  die  disposed  waste.  When  restrictions  apply  to  certain  classes  of 
waste,  hospitals  can  use  contracted  waste  disposal  services  to  dispose  of  items  which  can  not 
be  sterilized. 

Steam  sterilization  is  particularty  attractive  for  military  bases  wdiich  operate  dieir  own 
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landfill.  Hie  residual  waste  from  die  sterilization  process  is  me^qpeasive  to  dispose  of  in  a 
government  owned  landfill.  Also,  because  the  waste  never  leaves  die  confines  the  base, 
the  risk  of  identifidile  medical  waste  turning  up  in  public  places  b  greatly  reduced. 

Upon  closure  die  Camp  Pendleton  incinerator,  die  hospital  immediMely  went  to 
cmitracted  diqwsal  at  a  cost  of  $60,000  to  $70,000  per  year.  Currently,  the  ho^ital  is 
procuring  a  steam  steiilizaticHi  unit  to  rqilace  die  majority  of  the  contracted  services.  One 
proposed  steam  process  was  estimated  to  save  the  hospital  more  than  $478,000  in  operating 
costs  over  a  seven  year  period.  Ciqiital  costs  for  die  project  are  estimated  to  be 
iqtproximately  $70,000.  However,  diis  cost  also  included  the  scheduled  replacement  the 
hospital's  general  waste  contactor.  The  existing  compactor  was  beyond  its  useful  life  and 
had  become  a  maintenance  problem.  The  proposed  compactor  included  a  automatic  cart 
tipping  system  diat  amplified  bodi  infectious  and  non~infectious  waste  handling  operations. 

In  fact,  once  die  waste  was  loaded  into  carts  diroughout  the  hospital,  it  would  not  require  ary 
additional  direct  handling  prior  to  disposal  in  die  conpactor. 

The  major  disadvantages  of  a  steam  sterilization  ^^ston  are  diat  the  waste  volume  is 
not  reduced  significantty  and  die  wastes  ronain  recognizable.  Also,  depending  on  State  or 
local  regulations,  die  process  nuy  not  be  suitable  for  treatment  of  chemotherapy  or  some 
pathological  wastes. 


6.3  Chemical  Disinfection 

Chemical  disinfection  can  be  used  to  treat  solid  and  liquid  infectious  wastes. 

However,  solid  wastes  must  be  shredded  or  granulated  as  pan  of  the  process.  Solid  wastes 
diat  are  left  intact  would  only  become  disinfected  on  the  surface.  A  chemical  disinfection 
tystem  typically  uses  a  shredder  and  auger  to  physically  destroy  the  waste.  Ehiring  this 
process  or  immediately  afterward,  a  chemical  oxidant  is  mixed  writh  the  disintegrated  waste  in 
order  to  cause  destruction  of  pathogens.  The  chemical  oxidant  most  commonly  used  in  the 
process  is  sodium  hypochlorite.  Folkwing  the  chemical  treatment,  the  waste  is  dewatered. 
Some  processes  recycle  most  of  the  disinfecting  solution  while  others  discharge  all  of  the 
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litjuid.  Control  features  can  include  metal  detection  iqxm  entiy  df  die  waste  to  the  syaxeoi. 

In  most  these  systems,  metal  must  be  removed  in  interest  of  protecting  the  whfwAling 
device. 

Most  states  have  not  yet  developed  operating  standards  for  chemical  disinfection 
systoms.  It  is  difficuh  to  determine  dfectiveness  of  treatment  for  waste  diat  is  *hri»dde4 
because  cultures  indicator  organisms  that  could  be  exposed  to  the  process  would  also  be 
shredded.  Anodier  disadvantage  to  die  syston  is  diat  wastewater  discharged  frcnn  the  unit 
may  not  be  suitable  for  discharge  to  die  sanitaiy  sewer.  The  combin^ion  die  idiredding 
process  widi  the  washing  process  can  lead  to  excessive  organic  and  suspended  solids  loading. 
B^re  selecting  diis  process,  regulations  for  discharge  to  the  sanitary  system  must  be 
checked  to  ensure  diat  the  discharge  wrill  be  allcM^.  Future  regulation  of  these  rystems  may 
include  air  emissions.  It  is  possible  that  the  shredding  process  can  cause  infectious  agents  to 
be  emitted  as  aerosols.  Some  chemical  disinfection  units  use  High  Energy  Huticulate 
Attenuating  (H£B\)  filtration  to  effectively  control  the  emission  of  infectious  agents  in  the 
exhaust  O^^nfiekl  Inhistries,  1991). 


6.4  Nficrowave  Sterflizatioii 

Microwave  treatment  of  infectious  waste  involves  shredding  the  waste  and  dien  using 
microwaves  to  diennally  destroy  die  pathogens.  The  system  <^rs  the  advantages  of 
chonical  treatment,  (i.e.  the  waste  is  rendered  unrecognizable)  widiout  the  requironent  for 
chonical  addition  and  possible  wastewster  discharge  problems.  While  microwave 
sterilization  has  been  in  use  in  Europe  since  1985,  die  firti  unit  did  not  operate  in  die  United 
States  until  March  1990  (ENR:  January  7,  1991). 

States  have  not  yet  developed  standards  for  operation  of  a  microwave  ^rstem  and  no 
requiremoits  for  air  or  water  pollution  permits  could  be  fouml.  However,  as  die  technology 
becomes  more  widely  used  and  tested  standards  are  sure  to  be  developed.  Future  regulation 
of  the  systems  may  be  in  the  area  of  air  pollution  control.  The  State  of  New  'Vbrk  is 
reported  to  be  die  first  state  to  be  developing  operating  standards  for  microwave  systems 
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(Modem  HeaUicare:  December  9,  1991). 

Capital  costs  for  a  miciowsve  treatment  ^stem  are  in  the  range  of  $600,(X)0.  These 
costs  are  high  wbrn  compared  to  a  steam  sterilization  system.  Howevei;  die  micrcMwe 
system  is  significant^  less  oostfy  than  an  incinerator.  One  disadvantage  of  die  process  is  that 
microwave  systems  are  oot  suitable  for  treatmoit  of  pathological  waurtes,  chemodienpy 
wastes  or  animal  carcasses.  Hospitals  which  select  a  micrownve  system  will  be  required  to 
have  an  alteniate  method,  such  as  contract  disposal,  for  wnstes  which  are  not  suitthle  for 
microwave  treatment. 

6.5  Contracted  Disposal 

Contracted  infectious  waste  disposal  typical^  uses  one  of  die  treatment  mediods 
described  idxwe,  however,  die  treatment  occurs  ofip-site  and  the  treatment  facilitibs  are  not 
owned  by  die  hospital.  While  contracted  disposal  is  often  more  expensive  than  on-site 
treatment,  it  reduces  the  hospitals  risk  of  sinking  a  large  capital  expense  into  a  technology 
that  nuy  become  prohibited  by  rqiidly  developing  regulations.  Contracted  disposal  can  also 
offer  flexibility  when  waste  quantities  fluctuate  greatly.  That  is,  if  a  hoiqiitals  infectious 
waste  generation  exceeds  die  ciqiacity  of  the  on-sHe  treatment  system  it  takes  a  kmg  time  to 
develop  greater  on-site  capacity.  Hrmnsver,  whh  contracted  disposal,  if  the  quantity  of  waste 
generated  increases,  die  contract  can  rqndly  be  modified  to  adjust  to  the  new  quantity  of 
waste. 

Contracted  disposal  does  place  some  increased  risk  cm  a  facility  in  terms  of 
accountability  or  re^xmsibility  for  the  waste.  It  is  the  responsibility  of  the  gmerating  fecility 
to  ensure  that  the  infectious  waste  contractor  is  running  a  legitimate  operation  which  is  in 
compliance  with  all  applicable  laws.  On  January  13,  1991,  the  New  \brk  Times  rqwrted 
diat  160,000  pounds  of  medical  waste  were  found  illegally  stored  in  R>rt  Jervis,  New  )lbrk. 
This  waste  had  be«i  collected  by  a  firm  that  had  a  permit  to  collect  and  transport  die  waste, 
but  did  not  have  a  permit  to  store  or  treat  the  waste.  It  was  also  reported  that  the  waste  had 
been  accumulated  over  a  period  of  several  months.  It  was  apparent  that  the  contractor  was 
charging  hospitals  for  the  proper  disposal  of  the  waste  and  then  was  simply  storing  the  waste 
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in  tractor  trailers.  While  it  is  not  known  eventually  paid  for  the  proper  du^sal  the 
waste,  die  point  is  made  diat  potentially  die  hospital  udiich  generated  die  waste  could  be  held 
liable  for  die  cost  of  disposal.  Legitimate  infectious  waste  contractors  offen  <^er  tours 
their  fecilities  and  t^n  completion  of  these  tours  they  issue  certificates  to  dieir  clioits. 
Through  diis  process,  a  hospital  can  document  diat  a  reasonable  effort  was  made  to  check  die 
legitimacy  of  die  contractor.  While  diis  may  not  relieve  the  hospital  of  ultimate 
responsibility  for  die  waste,  it  does  show  die  intoit  of  the  hospital  to  comply  with  applicable 
regulatkms. 

In  order  to  prqiare  a  specification  for  an  infectious  waste  contract,  close  coordination 
is  required  between  contract  eiqierts,  the  medical  staff  and  the  fecilities  management 
personnel.  The  contract  must  be  flexible  enough  to  handle  the  normal  variations  in  waste 
quantity,  yet  a  firm  estimate  die  quantity  is  required  in  order  to  create  a  fair  and 
conqietitive  bidding  environment  The  contract  should  also  include  provisions  for  handling 
special  types  of  waste  such  as  antineoplastic  drugs.  These  substances  are  classified  as 
hazardous  wastes  and  are  described  in  Chiqiter  3.  Rqiresentatives  from  die  medical  staff  will 
be  better  able  to  determine  the  frequency  and  quantity  these  wastes  dian  personnel  not 
familiar  with  the  medical  procedures.  It  is  also  useful  to  ccmsult  the  agencies  w^ch  regulate 
medical  waste  as  to  some  of  the  possible  pitfeUs  of  infectious  waste  contracting.  The  time 
spent  in  developing  an  adequate  specification  for  infectious  waste  disposal  will  fer  outweigh 
the  problems  which  can  be  encountered  with  a  poor  specification. 
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7.0  Improving  the  Navy's  Management  olf  Infectious  Medical  Waste 


On  a  nationai  level,  die  dlecttve  managonait  of  infectious  waste  has  onfy  been  of 
coiMxm  since  1988.  Siroe  that  time,  infectious  waste  management  techniques,  policies  and 
regulations  have  nqiidly  evolved.  In  die  most  extrone  cases,  diis  evolution  infectious 
waste  managonent  has  resulted  in  die  waste  being  managed  to  die  same  degree  as  hazardous 
wastes.  As  of  Jufy  1992,  the  Navy's  infectious  waste  policy^  has  been  directed  laigefy  at  the 
minimizatkin  of  occiqiational  hazards  to  healdicare  professionals  with  less  emphasis  on 
controlling  the  costs  of  infectious  waste  dii^sal.  This  is  due  to  die  fact  diat  die  major 
policy  document  for  infectious  waste  management  (BUMEDINST  6280. 1)  is  primarily 
authored  and  revised  fay  die  Navy  Environmental  Healdi  Center  (NEHC),  with  not  much 
iiqmt  from  personnel  skilled  in  the  management  of  wastes  beyond  the  point  of  generation. 

As  a  result,  the  document  is  feMy  adequate,  in  addressing  occiqiational  health  and  safety 
aqiects,  but  is  lacking  in  proper  guidance  for  die  engineering  issues  of  infectious  waste 
managonent  Throughout  this  report,  weaknesses  in  the  Navy's  overall  management  of 
infectious  waste  have  been  identified.  The  intmt  of  diis  chapter  is  to  establidi  a  framewoik 
fay  which  these  managonent  weaknesses  can  be  inqiroved. 


7.1  Organizational  Structure  of  Infectious  Waste  Management  Within  the 
Navy 

The  organizational  structure  fay  which  policy  for  infectious  waste  management  in  the 
Navy  is  developed  is  not  well  defined.  As  discussed  in  Chapter  4,  the  Chi^  of  Naval 
Operations  establishes  the  policy  for  environmental  compliance  through  OPNAVINST 
5090. 1 .  In  regard  to  infectious  waste,  the  OPNAV  policy  dim  directs  interaction  between 
Naval  Facilities  Engineering  Command  (NAVFAC),  Naval  Sea  Systems  Command 
(NAVSEA),  Bureau  of  Medicine  and  Surgery  (BUMED)  and  all  of  the  potmtial  generators  of 
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infectknis  Mttste.  However,  it  does  not  appear  diat  this  interaction  is  well  defined  nor  dut 
one  ageacy  is  ultimately  in  control  of  infectious  policy  NAVFAC  is  directed  by 
Section  10-6. 1  to  be  die  "technical  focal  point  for  solid  waste  management  issues. " 

NAVFAC's  le^ponsibilittes  to  this  regard  are  fiiidier  described  as: 

•  Miurtam  apprr^riate  technical  directivea,  design  meaaala,  and  operational 
tnanaab  concerning  solid  waste  source  reduction^  collection,  storage,  disposal, 
and  resource  recovery. 

•  Develop  and  maintain  solid  waste  reportis^  and  information  systems. 

Section  10-6.2  directs  BUMED  to  ensure  diat  die  instniction  on  infectious  waste  management 
for  Navy  medical  treatment  facilities  is  current  and  to  ensure  that  subordinate  cmnmands 
conqily  with  all  regulations  regarding  die  identificatkm,  generation,  handling,  storage, 
transit,  treatment  and  disposal  infectious  waste.  Several  conflicts  or  discrqiancies  exist 
between  these  directives.  First,  infectious  waste  is  a  solid  waste  per  the  Resource 
Conservation  and  Recovery  Act  definition  for  solid  waste.  As  such  NAVFAC  is  tasked  to 
manage  infectious  waste,  including  its  source  reduction,  collection,  storage,  du^sal  and 
resource  recoveiy.  Second,  if  BUMED  is  to  manage  infectious  waste,  source  reduction 
should  be  included  as  a  part  of  its  managcmoit  requirements.  Fina%,  if  it  was  intended  that 
the  two  agencies  work  togedier  in  developing  an  infecdous  waste  management  policy,  it  is 
not  stated  so. 

The  interaction  of  N^VSEA  w^  BUMED  and  N^FAC  regarding  infectious  waste 
managonent  is  also  not  clear  in  die  OFNAV  policy.  Section  17-5.8  requires  that  shqiboard 
labeling,  handling,  and  storage  of  potentially  infectious  medical  waste  shall  be  per  Chapter 
10.  This  statement  neglects  to  mention  source  reduction,  collection,  identification, 
generation,  treatment,  and  disposal.  Since  most  of  the  shipboard  infectious  waste  is  stored 
and  ultimate^  disposed  of  wdioi  the  sh^  is  in  port,  all  of  die  guidance  which  applies  to  die 
shore  bae»d  medical  tneatmoit  fecilities  should  also  be  q^n^riate  for  sh^s  with  the 
exception  that  some  additional  guidance  is  required  for  die  special  constraints  diat  apply  to 
ships.  It  is  also  noted  that  in  dealing  with  infectious  waste  management  to  foreign  countiies, 
Seetkm  10-5.7  requires  diat  in  the  absoice  of  other  stationing  agreemeats,  infectious  waste 
should  be  handled  as  specified  in  Chapter  17.  However,  as  just  described,  Ch^ter  17  refers 
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back  to  Cluster  10.  Furthermore,  Cfaiq>tBr  17  ia  titled  "Iblhition  Preventioa  Afloat”  and  ^ 
scope  is  stated  to  be  that  it  is  applicable  to  ahq>board  operations. 
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Figure  5  Current  Infectious  Waste  Managonent  Structure 

The  current  structure  of  infectious  waste  management  in  the  Navy  is  shown  in 
Figure  5.  In  this  scheme,  diere  is  little  or  no  inter-d<q)eadency  of  the  solid  waste 
management,  the  infectious  waste  managemoit  and  die  Clipboard  waste  management 
However,  these  management  issues  should  not  be  separated.  Infectious  waste  is  a 
subcategory  of  solid  waste  and  sh^board  infectious  waste  is  a  subcategory  of  infectious 
waste.  The  same  management  conc^ts  that  appty  to  general  solid  waste  still  have 
iqiplicability  to  infectious  waste  and  even  to  diat  particular  infectious  waste  which  is 
goierated  aboard  shq>.  The  only  differrace  is  that  infectious  waste  has  additkmal 
requironents  above  ami  beyond  those  for  solid  waste,  and  shipboard  infectious  waste  has 
additional  requiroo^ts  above  and  beyond  those  for  infectious  waste  generated  ashore. 

A  more  effective  approach  to  the  infectious  waste  management  structure  would  be  to 
make  NAVEAC  oversee  the  infectious  waste  management  program.  BUMED  would  be 
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responsible  for  tbe  identifkation,  categorization  mid  infection  control  aspects  of  infectious 
iwBste.  And  NAVSEA  iwould  be  responsible  to  specifically  tailor  the  program  to  meet  the 
requirements  of  shipboard  infectious  waste  management  This  managanent  structure  is 
pressed  in  Figure  6. 
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Figure  6  Proposed  Infectious  Waste  Manag<»nent  Structure 

With  this  pressed  structure,  die  expertise  of  each  agency  is  used  iqipropriatety  to 
establish  an  ^ective  infectious  waste  management  program.  NAVFAC  has  expertise  writh 
waste  managemoit  and  environmental  compliance.  BUMED  has  expertise  widi  infeetkm 
control  and  the  cx^ciqiatkmal  risks  diat  infectious  waste  creates  in  the  healdicare  workplace. 
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NAVSEA  has  e}q)eiti8e  ia  die  logistical  constraints  of  conducting  business  aboard  sh^. 

7.2  Risk  Assessment 

The  outcones  of  die  risks  involved  widi  infectious  waste  management  can  take  the 
form  of  workers'  compensation  claims,  fines,  lawsuits,  loss  of  accreditatkm,  criminal 
penalties  (Reinhardt  and  Gordon,  1991).  Additkmal  outcomes  may  include  poor  relations 
widi  the  public  and  the  psymoit  of  excessive  costs  for  waste  disposal.  The  risks  that  cause 
such  outcomes  can  be  categorized  as  occiqiational,  environmental,  legal,  political,  social,  or 
economic  (Reinhardt  and  Gordon,  1991).  In  evaluating  each  risk,  assessment  of  the 
probability  of  a  negative  outcome  must  be  done.  The  Navy  conducts  heahfacare  in  countries 
throughout  die  world  and  on  die  open  seas.  Many  of  die  Navy’s  locatams  are  in  coastal 
regions  that  are  highty  desirable  places  to  live.  Also,  die  Navy's  presence  in  a  particular 
location  is  ncA  ahviys  conqiletety  welcome  ly  the  public  in  that  location.  Because  d»se 
fectors,  die  risks  associated  widi  infectious  management  in  the  Navy  are  anqilified  in 
diat  die  probability  of  a  negative  outcome  due  to  mismanagement  of  infectious  waste  is 
increased. 

Occupatkmal  risks  from  infectious  waste  are  generally  in  the  form  of  die  e;qx}sure  of 
an  oiqiloyee  to  padiogens.  When  conducting  healthcare  on  a  ship  or  in  the  field  as  opposed 
to  in  a  hospital,  occiqiational  risks  are  increased  hy  crannied  working  conditions,  die 
presrace  of  many  other  activities  going  on  in  die  immediate  area,  and  by  the  necessity  to 
carry  or  store  infectious  waste  instead  of  being  able  to  direetty  dispose  of  it.  Occupational 
risks  are  also  increased  by  die  high  rate  of  turnover  of  persoimel  in  die  military.  This  causes 
a  continual  flow  of  new  persmmel  who  must  be  trained  to  avoid  the  risks  associated  widi 
infectious  waste. 

The  social  risks  that  are  associated  with  infectious  waste  are  mainty  die  poor  public 
relations  that  are  caused  when  mismanagement  of  infectious  waste  occurs  or  even  when  there 
is  a  percqition  that  there  is  mismanagonent  of  infectious  waste.  Out  necessity,  smne 
treated  infectious  waste  must  be  discharged  from  a  ship.  If  a  piece  of  this  waste  is  found  on 
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a  beach  or  in  the  ocean  and  can  be  traced  to  die  Navy,  there  is  a  tremendous  public 
percqitkm  diat  die  Navy  is  mismanaging  medical  waste.  In  locations  where  die  Navy  is  not 
conqileteb^  welcome,  this  perc^tam  can  be  used  to  hiel  negative  feelings  toward  the  Navy  in 
diat  location.  This  social  risk  thm  becomes  a  political  risk  for  the  Navy. 

Legal  risks  include  die  violation  of  Federal,  State,  or  local  environmental  regulations, 
occupatxmal  health  and  safety  regulations,  and  legal  disputes  associated  with  waste  diqiosal 
contracts.  Environmental  regulations  not  onty  include  those  regulations  particular  to  medical 
waste  disposal,  but  also  include  regulations  for  incinerator  operations.  Again,  die  wide  range 
of  locations  and  platforms  from  which  the  Navy  conducts  healdicare  increases  die  legal  risks 
associated  widi  infectious  waste  management 

Because  the  risks  associated  widi  infectious  waste  management  are  increased  for  d^ 
Navy,  die  degree  to  which  die  waste  is  managed  must  also  be  increased.  The  changes  to  the 
management  structure  mentioned  in  the  previous  section  become  even  more  crucial  iqxni 
assessment  of  the  risks.  The  agencies  which  each  have  expertise  in  minimiy.ing  die  various 
risks  must  work  together  to  establish  an  effective  managanent  feamework.  Also,  vpon 
evaluation  of  dte  risks,  it  becomes  apparent  diat  as  the  volume  of  infectious  waste  that  is 
goierated  is  reduced,  so  wiU  the  risks  that  are  associated  with  the  management  of  that  waste. 


7.3  Waste  Minimizatioii 

Waste  minimization  includes  source  reduction,  recycling  or  reuse,  waste  segregation 
and  waste  volume  redvKtion.  The  benefits  of  waste  minimization  are  obvious,  rehiced  costs 
and  reduced  risks  of  managing  the  waste.  In  a  meeting  on  infectious  waste  at  Canqi 
Pendleton  it  was  pointed  out  that  it  did  not  he^  the  oivironment  to  separate  infectious  waste 
from  non-infectious  waste  because  in  the  long  tun  it  all  is  disposed  of  as  trash  in  a  landfill. 
That  nuty  be  true,  however  die  cost  of  infectious  waste  disposal  far  exceeds  the  cost  of  non- 
infectious  waste.  One  researcher  reported  that  "in  some  communities  on  die  east  coast, 
disposal  costs  for  municipal  solid  waste  run  $100  dollars  per  ton,  cooqiared  widi  $1,000  per 
ton  for  infectious  waste  (Reinhardt  and  Gordon,  1991). 
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In  order  to  attempt  to  reduce  die  quantity  of  infectious  waste  generated,  one  must 
have  firrt  an  adequate  ^dmition  of  infectious  waste.  The  definition  of  infectious  waite  was 
discussed  in  Chapter  3.  It  was  stressed  that  a  precise  definition  for  each  type  infectious 
waste  must  be  developed  and  used  throughout  the  Navy.  Even  diough  each  type  of  waste 
may  have  different  handling  requirements  in  different  states,  die  uniformity  in  the  ddfinition 
is  essential  to  effective  waste  management  It  was  suggested  diat  the  definition  to  be  used 
should  follow  die  curroit  EB\  d^inition  as  provided  by  the  Medical  Waste  Tracking  Act 

Infectious  waste  reduction  also  requires  a  knowledge  of  the  composition  of  die  current 
wastestream.  Throughout  this  report  exanqiles  were  presented  regarding  the  occurrence  of 
non-infectious  waste  in  the  infectious  waste  bags.  Once  an  infectious  waste  reduction 
program  is  started,  continiious  monhoring  of  the  infectious  wastestream  is  required  to  identify 
the  source  of  red  bag  misuse.  In  the  earty  stages  of  a  waste  reduction  program,  monitoring 
must  be  more  frequent  and  must  include  a  high  percmtage  of  the  facility.  However, 
monitoring  is  easy  to  do  and  need  not  take  an  inordinate  amount  of  valuable  staff  time.  At 
Canq)  Pendleton,  a  monitoring  program  was  established  in  wUch  an  iqiproximately  diiity 

period  was  spent  two  times  per  day.  During  diis  time,  a  tour  of  different  parts  the 
hospital  was  conducted  widi  a  polaroid  camera.  Photographs  were  takoi  of  red  bags  that 
contained  excessive  amounts  of  non-infectious  waste.  The  photographs  were  than 
immediatety  labeled  with  the  location  of  die  infectious  waste  recqitacle.  An  example  of  a 
monitoring  photograph  is  presoited  in  Appendix  B.  In  the  earty  stages  of  die  process,  the 
photographs  were  used  to  show  die  dqiartmait  heads  die  misuse  of  red  bags  diat  was 
occurring  in  dieir  d^artxnent.  The  photographs  also  were  used  to  identify  the  departments 
diat  were  the  greatest  source  of  red  bag  misuse  so  that  repeated  monitoring  efforts  could  be 
focussed  at  die  greatest  problem  areas.  A  ben^t  of  using  pbotogrtqdis  is  that  the  contents  of 
the  bag  do  not  need  to  be  touched  in  order  to  document  the  contmts  and  where  it  originated. 
This  consideration  is  inqxiitant  in  deciding  on  a  monitoring  program.  Once  the  bags  are 
ranoved  from  die  generation  point  diey  must  be  opened  to  reveal  the  contorts  and  it  becomes 
hard  to  identify  where  die  bag  was  generated.  Opening  the  bag  may  lead  to  unnecessary 
occupational  exposure  to  the  person  that  is  doing  the  monitoring.  No  matter  what  type 
monitoring  is  decided  upon,  the  infection  control  staff  should  be  consulted  to  ensure 
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occiq>atioiial  safety. 

Anolber  key  factor  in  the  success  of  a  waste  reliction  problem  is  to  gain  die  support 
of  the  highest  level  the  oiganizatkm.  This  is  often  easily  acconqilidied  by  sheaving  iq^r 
management  a  copy  of  a  contractors  monthty  invoice  for  infectious  waste  disposal.  At  the 
Can^  Pendleton  hospital,  die  Executive  Officer  (XO)  and  the  Commanding  Officer  (CO) 
became  very  interested  in  and  were  very  stqiportive  die  infeetbus  waste  disposal  program. 
As  the  program  progressed,  die  monitoring  photogrqihs  for  rqieated  problon  areas  were 
submitted  to  eidier  die  XO  or  the  CO.  The  XO  or  CO  would  than  attach  a  note  to  die 
photograph  and  send  it  back  to  die  department  where  it  was  taken.  In  extreme  cases,  instead 
of  talcing  a  photognqih,  the  entire  red  bag  was  confiscated  and  brought  to  die  CO  or  XO's 
office.  The  XO  was  than  known  to  personalty  r^um  the  bag  to  die  department  from  udiich  it 
came.  This  process  was  veiy  ^eedve  for  nqiidty  stressing  die  importance  of  infectious 
waste  reduction.  It  is  noted  that  departments  which  were  paidcularty  successful  in  waste 
reduction  were  also  reported  to  die  upper  managonent  of  die  hospital.  Within  2-3  weeks  of 
diis  programs  initiation,  infectious  waste  reductions  fhictnated  between  25  and  SO  percent 
This  reduction  was  purety  a  result  of  ranoving  things  from  red  bags  that  clearty  did  not 
belong  diere  (i.e  newspapers,  packaging  etc.).  It  did  not  attempt  to  reduce  items  that  were  in 
a  grty  area,  such  as  gauze  with  a  few  drops  of  blood  on  it 

Education  and  training  programs  widiin  die  healthcare  facility  must  address  the  proper 
waste  disposal  procedures  and  must  stress  the  excessive  cost  diat  results  from  inqiroper 
disposal.  Without  training,  all  other  attenqits  to  reduce  infectious  waste  will  be  futile.  An 
exanqile  of  diis  was  evidenced  at  die  Bergstrom  Air  Force  Base  Hospital  in  Austin  Texas.  A 
common  technique  to  minimize  infectious  waste  is  to  provide  both  an  infectious  waste  and  a 
non-infectious  waste  container  in  each  treatment  room.  Although  this  was  done  at  the 
Bergstrom  hospital,  die  medical  staff  made  no  distinction  between  the  two  receptacles.  One 
dermatologist  performing  a  minor  surgical  procedure  was  observed  at  two  different  times 
during  the  procedure  to  ronove  a  pair  of  surgical  gloves.  The  first  pair  was  removed  after 
examination  of  the  patimt's  thumb  but  prior  to  any  actual  treatment.  This  pair  of  gloves  was 
disposed  in  the  infectious  waste  container.  The  doctor  than  washed  his  hands,  took 
several  paper  towels  to  dry  his  hands,  and  disposed  of  the  paper  towels  in  the  infectious 


waste  container  The  second  pair  of  gloves,  A^diich  was  rranoved  after  the  actual  smgical 
procedure  were  disposed  of  in  die  normal  trash  receptacle.  Also  disposed  of  in  the  red  bag 
was  all  of  die  packaging  frcnn  die  sterilized  instnimoits  used  in  the  procedure.  Photognqihs 
of  these  waste  rec^tacles  are  shown  in  Appendix  B.  During  the  same  visit  to  the  Bergstrom 
hospital,  a  red  bag  was  observed  to  be  used  as  a  liner  for  a  normal  trash  receptacle  in  a 
patient  waiting  area.  The  red  bag  was  probabfy  more  convenient  to  die  person  wdio  emptied 
die  trash  that  dsy.  Both  of  diese  exanqiles  stress  die  importance  of  waste  disposal  training  in 
a  healthcare  facility.  At  Caanp  Pendleton,  this  training  was  included  in  the  indoctrination 
training  that  all  new  staff  attoid  iqion  arrival  to  die  facility. 

Wi&i  infectious  waste,  recycling  or  reuse  is  generalfy  limited  to  die  rqplaconent  of 
disposable  items  with  reusable  items.  It  is  not  really  feasible  to  consider  ranoving  paper  or 
plastic  itans  from  the  infectious  waste  stream  for  die  puipose  of  recycling.  Hcsvever,  the 
use  of  reusable  cloth  sheets  or  hospital  gcwns  instead  disposable  products  is  very  feasible. 
Over  recent  years,  die  trend  has  been  for  hospitals  to  use  more  and  more  one  use,  or 
disposable  items.  Rising  costs  of  infisctious  waste  disposal  has  renewed  interest  in  going 
back  to  launderable  or  reusable  products.  Researchers  reported  dial  technological  advances 
have  resulted  in  reusable  fabrics  have  resulted  in  herns  that  are  "equal  to  dieir  disposable 
counterparts  in  comfort,  liquid  rqiellence,  and  infection  rate  and  analysis  by  hospitals 
converting  to  reusable  products  has  reported  cost  savings  and  no  performance  problems" 
(Tieszen  and  Gruenberg,  1992).  The  same  study  showed  that  volume  reductions  of  93% 
percent  could  be  achieved  in  surgical  waste.  In  evaluating  the  cost  of  reusable  products 
versus  disposable  products,  it  has  become  necessary  to  include  die  cost  of  infectious  waste 
disposal. 


7.4  Waste  Managmiait  Plans 

An  infectious  waste  management  plan  establishes  and  documents  an  organization's 
policies  and  procedures  for  the  effective  management  of  infectious  wastes.  The  strategic 
objectives  of  the  infectious  waste  management  plan,  as  described  m  Infectious  and  Medical 
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Wifite  Management  (Reinhardt  and  Gordon,  1991),  should  be  to: 

*  Reduce  risks  and  liabilities 

*  Control  costs 

*  Plan  for  future  changes  in  operations  and  regulations 

*  Etocument  die  organizations  commitment  to  human  heaUi  and  the  environment 


Table  IX  Outline  of  BUMEDINST  6280. 1 


BUMEDINST  6280.1 

GUIDEUNES  FOR  MANAGEMENT  OF  MEDICAL  WASTE 

1.  Introduction 

2.  Infectious  Waste 

a.  Definition 

b.  Segregation 

c.  Packaging  and  Handling 

d.  Storage 

e.  Transportation 

f.  Treatment  and  Disposal 

g.  Manifesting  and  Recordkeeping 

h.  Training 

3.  Noninfectious  Waste 

a.  Example  (of  noninfectious  waste) 

b.  Example  (of  noninfectious  waste) 

4.  Cleanup  of  Medical  Waste  Spills 

5.  References 


The  Navy’s  current  infixtious  waste  management  plan  is  BUMEDINST  6280.1.  This  plan 
serves  as  the  guidance  for  each  medical  treatment  facility  to  develop  their  site  specific 
infectious  waste  managcanait  nlan.  A  review  of  the  outline  of  BUMEDINST  6280. 1  shows 
that  the  document  contains  several  essential  items  of  an  ^ective  waste  management  plan. 
This  outline  is  presented  in  Table  IX.  When  the  instruction  is  reviewed  for  compliance  with 
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die  four  previous^  stated  strategic  objectives  the  foUowing  observtdxnis  can  be  made: 

•  The  instruction  is  fairfy  eifoctive  in  reduction  of  the  occiqiaticnial  risks,  and 
someudiat  less  effective  in  reduction  the  legal,  eavinmmental  and  financial 
risks  associated  with  infectious  vuaste  managoneat. 

•  The  instruction  does  not  adequately  meet  die  objective  cost  control. 

•  The  instruction  does  not  address  die  objective  of  long  range  planning. 

•  The  instruction  does  not  adequately  communicate  the  Navy's  commitment  to 

protecting  human  health  and  the  environment. 

In  comparison  to  BUMEDINST  6280.1,  an  outline  presented  in  Tnfectioua  and 
Medical  Waste  Manaywngnt  (Reinhardt  and  Gordon,  1991)  is  presented  as  Table  X.  Some 
modifications  have  beoi  made  to  the  outline  wiiich  has  been  referenced.  Once  the 
management  plan  is  developed  into  a  framework  such  as  the  one  presented  in  Table  X,  each 
of  the  strategic  objectives  can  be  addressed.  Meting  the  objectives  will  also  require  a 
tightening  of  the  language  used  in  die  document  This  will  include  the  use  of: 

•  Precise  and  uniform  d^initfons  for  the  various  classifications  of  waste  as 
described  in  Chapter  3. 

•  Definitive  specifications  (such  as  ANSI  or  ASTM)  on  materials  that  are  to  be 
used  in  infectious  waste  managonent  These  conc^ts  were  addressed  in 
Chiqiter  S. 

•  Specific  numerical  goals  to  be  achieved  in  waste  minimization  dforts.  Waste 
minimization  was  addressed  earlier  in  this  chiqiter. 

The  reporting  requirements  shown  in  the  outline  are  needed  to  evaluate  \^edier  die 
objectives  of  die  plan  are  being  met  and  to  identify  areas  in  i^ch  management  can  be 
improved.  Some  of  this  reported  information  can  remain  internal  to  the  facility  which 
generates  the  waste.  However,  a  better  accounting  and  monitoring  of  all  infectious  waste 
costs  and  volumes  throughout  die  Navy  is  needed.  The  infectious  waste  data  which  is 
current^  tracked  by  the  Navy  is  discussed  in  Chapter  2.  Long  range  planning  for  infectious 
waste  managemoit  must  also  be  tracked  at  Navy  wride  level.  As  regulations  change  and 
treatment  equipment  becomes  outdated,  new  methods  of  treatmoit  or  disposal  will  be 
required  to  fill  the  gap.  Obtaining  coital  inqirovemeats,  large  equipment  or  evoi  contracted 
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Table  X 


Suggested  Outline  for  an  Effective  Infectious  Waste  Management  Plan 


l.  Policy  and  Puipose  of  the  Waste  Management  Program 

n.  Scope  of  the  Management  Plan 

A.  Waste  types 

B.  Activities  diat  generate  infectious  and  medical  wastes 

m.  Current  Management  Methods 

A.  Identification 

B.  Collection 

C.  Stonge 

D.  Treatment 

£.  Transportation 

F.  Disposal 

IV.  Reqronsibilhies  and  Ea4)loyee  Training 

V.  Waste  Minimization  Efforts  and  Goals 

VI.  Occiquitional  SafeQr 

Vn.  Emergency  and  Spill  Response 

Vm.  Quality  Assurance 

IX.  Report  Requiranents 

A.  Assessment  of  curroat  management  medx>ds  and  attainment  of 
minimizatkm  goals 

B.  Assessment  of  regulatory  conqrliance 

C.  Waste  managOTient  costs  and  quantity  of  waste  generated 

D.  Needs  for  meeting  long  range  waste  managonent  planning 

E.  Operatioiud  needs 


waste  disposal  services  in  die  Navy  is  an  extremely  long  process.  The  generatkm  of 
infectious  waste  will  xx>t  cease  in  order  to  accommodate  the  lack  of  long  range  plans. 
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8.0  Cooclusioiis  and  Recommendations 


From  Oiis  stwfy  of  the  Navy's  management  of  infectious  medical  waste,  the  foUowii^ 
conclusions  can  be  made: 


(1)  Due  to  the  Navy's  presence  duoughout  die  world  and  die  variety  of  platforms 
from  which  the  Navy  provides  healdicare,  the  risks  diat  are  nonnally 
associated  widi  infectious  waste  management  are  increased.  This  increase  in 
ride  requires  the  Navy  to  exercise  increased  manag^ent  of  infectious  waste. 

(2)  The  curroQt  structure  of  infectious  waste  management  in  the  Navy  is  not 
conducive  to  providing  dfeedve  management  of  infectious  waste.  An 
improved  management  structure  is  presented  in  this  rqxirt  (Cluqiter  7). 

(3)  Currrait  Navy  polity  for  infectious  waste  management  is  lacking  in  the  areas  of 
cost  containment,  long  range  planning,  and  communication  of  a  commitment  to 
protection  of  human  health  and  the  environmait 

(4)  The  quantity  of  infectious  waste  generated  by  the  Navy  can  be  significandy 
reduced,  thereby  reducing  the  costs  and  risks  associated  with  infectious  waste 
management.  Education  of  hospital  staff  and  an  effective  waste  monitoring 
program  are  essential  to  effective  minimization  of  infectious  wastes. 

(5)  A  uniform  definition  and  classification  system  for  infectious  waste  is  needed  in 
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die  Navy.  Um  system  should  be  based  ufxm  the  most  stringe&t  of  fbic  widefy 
varied  delinitioiis  and  dassiikations  of  infectious  waste  that  exist  throughout 
the  Nation, 


(6)  Provbions  are  needed,  in  the  s^licable  Navy  regulations,  to  kJentify  and 
segregate  medical  waates  which  are  classiiied  as  hazardous  wastes  hy  the 
Resource  Conservation  and  Reooveiy  Act  (RCRA).  These  wastes  are 
discussed  in  Chapter  3. 
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From :  Chief,  Bn r eail*' '  0"f 'Hfe‘aT617iS'"'‘S7^  r^'ery  "  ' 

To;  Ships  and  Stations  Having  Medical  Department  Personnel 

Snlvj  :  KXNAGEMENT  OF  MEDICAL  WASTE 

Ref:  (a)  ,29  CFR  irl0.132(a)  and  (c) 

Enel:  (1)  Guidelines  for  Management  of  Medical  Haste 


!•  PiOIfjPfie.  To  provide  guidelines  for  the  management  of  medical 
waste  at  medical  and  dental  treatment  facilities  (MTP's  and  DTFs)  . 

2.  Cancellation.  NA^TflEDCOHINST  6280.1. 

•  llacFqround 

*  a.  Concern  exists  regarding  the  public’s  perception  of 
potential  adverse  environmental  or  human  health  effects  resulting 
froia  the  disposal  of  medical  waste.  Medical  waste  is  composed  of 
solid  and  liquid  waste  resulting  directly  from  patient  diagnosis 
and  treatment  procedures.  There  is  currently  great  concern  about 
the  public  image  of  hospitals  and  clinics  as  sources  of 
environmental  pollution  resulting  from  disposal  of  medical 
v/astes.  This  concern  exists  even  though  there  is  no  evidence  to 
suggest  that  hospital  waste  is  more  infective  than  residential 
waste  or  that  hospital  disposal  practices  have  caused  disease  in 
the  community. 

b.  Medical  waste  may  be  divided  into  tv;o  categories: 
infectiou;;  and  noninfectious  waste.  The  definition,  segregation, 
paclcaging  and  handling,  storage,  transport,  treatment,  disposal, 
monitoring,  and  training  are  essential  elements  for  an  effective 
medical  v;aste  management  plan.  Enclosure  (1)  provides  current 
scientifically  acceptable  standards  for  Navy  HTFs  and  DTFs,  and 
is  consistent  with  ci’.rrent  Federal,  State,  or  local  guidelines 
and  regulations,  or  all.  Reference  (a)  provides  guidance  for 
personal  protective  equipment. 

Coinnu- iidcrs,  coiiU''andiijg  officers,  and  officers  in 

charge  must: 

o  Comply  wit-h  existing  cr  local  regulations  or  both, 

or  start  us  of  foirrce,s.  agniement 
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b.  In  locations  which  do  not  require  the  minimal  standards 
described  in  this  document,  adopt  these  guidelines. 
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GUIDELIHKS  FOR  MANAGEMENT  OF  MEDICAL.  WASTE 
1  .  In1~rocluction 

a.  Limited  data  suggests  that  treatment  and  disposal  of 
medica]  waste  may  be  a  significant  occupational  health  hazard  to 
health  care  workers,  but  does  not  appear  to  adversely  effect  the 
environment.  Recent  public  av/ai-eness  and  concern,  however,  has 
resulted,  in  increased  Federal,  State,  and  local  regulatory  agency 
intej-o.st  and  response. 

1 . .  The  absence  of  Feder^il  regulations  and  conflicting 
giiidance  from  the  Environmental  Protection  Agency  (EP/i.)  ,  Centers 
for  Disease  Control  (CDC) ,  and  Joint  Commission  on  Accreditation 
of"  Health  Care  Organizations  (JCAHO)  has  stimulated  creation  of  a 
variety  of  State  and  local  regulations  regarding  medical  v/aste. 
I'he  pnrjinse  of  these  guidelines  is  to  provide  current, 
si.i  c-ntif  ically  acceptable  standards  for  Navy  MTFs  and  DTFs  which 
are  consistent  v;ith  current  Federal,  State,  or  local  regulations 
or  st.itus  of  forces  agreements.  Chief,  Bureau  of  Medicine  and 
Surgery  (BUMED)  policy  is  to  comply  with  existing  State  or  local 
regulations,  or  both. 

2 •  Infectious  Waste 

a.  Definition .  Infectious  waste  is  liquid  or  solid  waste 
that  contains  pathogens  in  sufficient  numbers  and  with  sufficient 
virulence  to  cause  infectious  disease  in  siusceptible  hosts 
Gxpo£'.ed  to  the  waste.  Examples: 

(1)  Microbiology  wastes  including  cultures  and  stocks  of 
ctiologjc  agents  containing  microbes  that,  due  to  their  species, 
type,  virulence,  or  concentration  are  known  to  cause  disease  in 
huroanr, .  Examples  include  specimens  from  medical  and  pathology 
laboratories,  discarded  live  vaccines,  wastes  from  production  of 
biologicals,  cultures  and  stocks  of  infectious  agents  from 
cljni«‘al  research  and  industrial  laboratories,  and  disposable 
curtlirc  dishes  and  devices  used  to  transfer,  inoculate,  and  mix 
cu] tn  res . 

(2)  Pathological  wastes  include  human  tissues  and  organs, 
ani;  -D  ited  limbs  or  other  body  pcirts,  fetuses,  placentas,  and 
similar  tissue  from  sui'gery,  delivery,  or  autopsy  procedures. 

An  i carcasses,  nocly  parts,  tind  bedding  exposed  to  pathogens 
are.  also  included  in  this  Ccitegory. 

('•)  Liquid  v\j';tc-  lii’v.u’n  hlnod,  products  of  blood,  items 
sa'ty  rrft  ed  or  dripping  v;i.1.h  human  blood,  or  items  tliat  were 
SaiiAraied  or  dripping  v/itii  human  blood  that  i'.rc  now  caked  with 
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dried  human  blood,  p] eurcvacs ,  and  hemovacs.  (Absorbent 
materials,  containing  small  amounts  of  blood  or  body  fluids  and 
discarded  prodvicts  for  personal  hygiene  such  as  diapers,  facial 
tissues,  and  sanitary  napkins  are  not  considered  infectious.) 


(4)  Sharps,  including  hypodermic  needles,  syringes, 
scalpel  blades,  Pasteur  pipettes,  specimen  slides,  cover  slips, 
glass  petri  plates,  and  broken  glass  potentially  contaminated 
with  infectious  material. 

(5)  Medical  wastes  from  isolation  rooms  are  often  defined 
as  infectious  v/ar<  o.  However,  only  those  items  which  were 
contaminated  or  likely  to  be  contaminated  with  infective  material 
are  infectious  waste.  Refer  to  CDC's,  "Guideline  for  Isolation 
Precautions  in  Hospitals"  for  identification  of  material  likely 
to  bo  infective. 

d.  Segregation 

(1)  Separate  infectious  waste  from  noninf ectious  waste 
at  its  point  of  origin.  Place  the  waste  into  receptacles  lined 
with  plastic  bags  of  sufficient  tliickness,  durability,  puncture 
’resistance,  and  b.urst  strength  to  prevent  rupture  or  leaks. 

(2)  Plastic  bags  should  be  of  sufficient  quality  so  th.at 
only  one  bag  is  needed  for  most  situations.  Secure  the  bags  and 
mark  them  clearly  witli  the  universal  biohazard  symbol  or  the  word 
"BIOHAZARD."  Do  not  overload  the  bags. 

c .  Packaging  and  Handl ing 

(1)  Discard  sharps,  as  defined  in  paragraph  2a(4),  into 
rigid,  puncture  resistant  sharps  containers  which  have  the 
universal  biohazard  symbol  or  the  word  "BIOHAZARD"  shown  clearly. 
Never  clip,  cut,  bend,  or  recap  needles.  Close  the  containers 
securely  when  they  are  3/4  full.  Do  not  overfilll  Collect  the 
closed  sharps  containers  and  transport  them  carefully  to  the 
'tbea tniciit  or  storage  site.  Discard  sterilized  sh.arps,  contained 
in  sharps  containers,  as  infectious  waste. 

(2)  Minimize  human  exposure  to  infectious  waste  during 
transptort  to  treatment  or  storage  areas.  Do  not  transport 
infectious  v;aste  in  chutes  or  dumbwaiters.  Infectious  waste  must 
be  stexeilized  and  i-endeicd  noninfectious  before  compacting  or 
grindJj'ig . 

(3)  Place  all  anatfvmJcal  pathology  v/aste  in  containo's 
liff  d  v.’ith  3  f-’a ]: ■  pi-(3of  plastic  bogs  for  transportation  and 

inc  i  iierfit  i  rru  in  a  bjc/loc[jcaT  incinerator.  I.ogistical  and  ethical 
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constraints  may  reqxiire  freezing  this  waste  until  biologic 
incineration,  cremation,  or  burial  by  a  licensed  mortician  is 
feasible. 

(4)  Blood,  blood  products,  and  other  liquid  infectious 

wastes . 

(a)  Decant  bulk  blood  or  blood  product.s  into  clinical 
sinks  (not  hand-washing  sinks),  unless  this  practice  is 
prohibited  by  State  or  local  regulations.  The  emptied  containers. 
should  be  considered  medical  infectious  waste.  Place  bulk  blood 
which  cannot  be  emptied  safely  (e.g. ,  pleurevacs  and  hemovacs) 
into  leak-proof  containers  for  incineration. 

(b)  Decant  suction  canister  waste  from  operating 
rooms  into  a  clinical  sink,  if  feasible,  or  close  all  ports 
securely  and  place  the  inner  liner  into  sturdy,  leak-proof 
containers  for  incineration. 

(5)  Wear  protective  apparel  or  equipment  such  ns  gloves, 
coveralls,  mack,  and  goggles  appropriate  for  the  level  of  risk 
associated  with  the  particular  task.  Refer  to  reference  (a)  for 
■further  guidance., 

d.  Storage.  if  infectious  waste  cannot  be  treated  on  site, 
the  following  storage  requirements  apply; 

(1)  Limit  storage  without  refrigeration  to  4-7  days, 
except  in  States  with  stricter  requirements.  Some  State  and 
local  regulations  allow  longer  storage  time  with  refrigeration. 
Contact  the  local  health  department  for  specific  information. 

Keep  storage  time  to  a  minimum.  Consider  storage  times  v/hen 
contracting  for  disposal. 

(2)  Store  infectious  waste  in  a  de.signated  storage  area 
located  at  or  near  the  ti'eatment  or  transport  site. 

(a)  Storage  areas  must  be  constructed  to  prevent 
entry  of  rodents  and  other  pests  and  kept  clean. 

(b)  The  universal  biohazard  symbol  or  the  vford 

"  must  be  clear]  y  vi.sible  on  the  outside  of  the  storage 

area . 

(c)  Limit  Eu.-:cess  to  authorized  pci'sonnel  only. 


e .  !ilyLl,t“;iiojii  a  c.i.gri 

(1)  infectious  v..7,ste  into  rigid  or  semirigid,  leak- 

proof  containers  before  transporting  off  site. 
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(2)  Refer  to  Federal,  State,  and  local  laws  or 
regulations  or  status  of  forces  agreements  for  other 
transpoT'tation  requirements  such  as  licensing  and  vehicle 
labeling. 

f-  Treatment  and  Disposal.  Disposal,  of  medical  infectious 
waste  must  follow  State  and  local  requirements. 

(1)  Treat  all  infectious  wastes  before  disposal. 

(2)  Treatment  must  follow  recommended  guidelines  in 

table  1. 

g ,  Manifesting  and  Recordkeeping 

(1)  Develop  a  practical  system  to  monitor  the  disposal  of 
medical  waste. 


(2)  Basic  elements  of  this  system  should  include  the 
date,  type  of  v/aste,  amount  (volume  or  weight)  ,  and  disposition. 

,  h .  Training 

(1)  Include  a  briefing  on  infectious  medical  waste  and 
occupational  disease  hazards  in  the  command  orientation  for  all 
new  employees  and  staff. 

(2)  Ensure  continued  staff  training  and  active 
participation  in  the  implementation  of  appropriate  medical  waste 
practices. 

3.  Noninfect i ous  Waste.  Medical  waste  determined  to  be 
noninf ectious  will  be  treated  as  general  waste,  using  currently 
accepted  methods  of  collection,  storage,  transport,  and  disposal. 

•  Example :  Absorbent  materials  containing  small  amounts  of 
blood  , 'or  body  fluids  (e.g.,  dressings,  chucks,  diapers,  facial 
tissues,  and  sanitary  napkins  with  blood  or  body  fluid.s  which  are 
not  unabsorbed  or  f ree-f lov;^ing)  may  be  placed  into  trash 
receptacles  lined  v/ith  durable  plastic  bags  and  discarded  with 
other  ordinary  v/aste. 

Example :  Ncnsteril izah  2  disposable  products  used  dui'ing 

ro’itine  dental  procedui'es,  i.e,,  rubber  gloves,  rubber  dams, 
cotton,  and  iJ£'iper  products. 

1  .  Cleanup  of  Medical  Wa.ste  Snjjls 

a.  Promptly  clean  up  all  leaks  and  spills  of  med.ical  waste 
within  hospitals  or  cl.inics. 
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b.  Personnel  must  wear  ap]:)ropriate  protect  ive  apparel  or 
equipment,  such  as  gloves,  coveralls,  mask,  and  goggles,  to 
prevent  exposure  to  infectious  waste  when  cleaning  up  spills. 

c.  Remove  blood  and  body  fluid  spills  with  an  absorbent 
material  and  disinfect  the  area  witli  an  EPA  approved  disinfectanl 
detergent  oi'  a  solution  of  sodium  hypochlorite  (household  bleach) 
diluted  1:10  with  clear  v;ater. 
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Table  1 


TREATMENT  /U^D  DISPOSAL  METHODS  FOR  INFECTIOUS  MEDICAL  WASTE  ’ 


Type  of 
Medioal  Wn.st.e 

Microbiological 


Pathological  ^ 


Bull;  Blood 


Methods  of  Treatment , 

Steam  Sterilization^ 
Chemical  Disinfection 
Incineration 

ncineration 
Cremation  ^ 


Met hods  of  Disposa 1 
Sanitary  Landfill 

Sanitary  Landfill 
Burial^ 

Sanitary  Sewer  ^ 
Incineration 


Suction  Canister 
Viaste  from  Surgery 


Sanitary  Sewer 
Incineration 


Sharps  in  Sliarps  Steam  Sterilization  Sanitary  Landfill 

Conte iners  Incineration  Sanitary  Landfill 


Notes : 


1.  These  procedures  for  managing  medical  waste  are  considered 
the  most  appropriate.  However,  alternative  treatment  and 
disposal  methods  may  be  used  if  effective  and  environmentally 
sound . 

2.  For  effective  sterilization,  the  temperature  must  be 
maintained  at  121°  c  (250°  F)  for  at  least  90  minutes,  depending 
on  the  size  of  the  load  and  the  type  of  container.  Bacillus 
stearo-thermophi lus  spore  strips  must  be  used  weekly  to  test  the 
sterilization  process. 

3.  Chemical  disinfection  is  inost  appropriate  for  liq\iids. 

4.  Any  ash  remaii'iing  after  incineration  mvist  go  to  the  municipal 
landfill  or  Incinerator  with  noninfcctious  w^aste  for  disposal. 

5.  Di  posal  of  placentas  by  grinding  with  .subsequent  discharge 
to  a  f.anitary  sev'cr  is  acceptable,  if  approved  by  Btato  or  local 
lav.'s  or  regulations. 

6.  Buri  al  or  cr'-uiat  i  on  by  a  rnot  lician  is  acceptable. 

7.  Disclir.rge  to  a  sanitary  sewer  is  acceptable  only  if  approved 
by  Stai.c  r>r  local,  laws  or  regulations. 
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Monitorino  i^tograph  used  at  Naval  Hospital 
Camp  Pendleton  to  trac^  waste  mhlmlzanon 
efforts.  NonHnfecttous  pockaging  can  be  seen 
improperty  disposed  of  In  the  ted  bag.  The  photo 
also  identifies  the  date  and  location  of  the  red  bag. 


Photographs  of  Infectious  and  non-Infectlous  waste  receptacles 
at  a  military  medical  clinic.  Although  both  types  of  receptacles 
are  provided,  segregation  of  the  wastes  has  still  not  occurred. 
Norvinfectlous  waste  Is  readily  apparent  In  the  red  bag. 


